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PREFACE. 



This is an original treatise founded upon 
the studies and labours of the author, in the 
industrial chemistry of fats. Its object is to 
reform the empiricism of soap-making, by 
adjusting the art to the principles of true and 
modem science. 

The experimental results from which it is 
written were conducted on a manufacturing 
scale; and therefore both the text and the 
drawings may be accepted, with full confi- 
dence, as positive lessons in the theory and 
practice of the subject. 

Later, when the feeble health of the author 
may have permitted the completion of the 
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manuscript, he purposes to publish an auxi- 
liary work, in this connection, upon Cotton 
Seed. As in the present instance, the 
precepts will be from actual experience and 
in detail, so that those who niay undertake 
to carry them out will be able to do so under- 
standingly and successfully. 

Moreover, the system of operations, to be 
set forth, has been arranged for utilizing the 
seed through all of its possible derivatives, 
in a projfitable sense, and by means which are 
accessible and inexpensive wherever cotton is 
cultivated. 

London, 

May^ 1871. 
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INTRODUCTION. 

True soap is a definite chemical com- 
pound of one or more fat acids with a base, 
and a certain ratio of water of constitution. 
Like any other true salt, in chemistry, it 
is constructed according to fixed laws, and 
therefore the art which regulates its proper 
manufacture belongs to the province of 
science. The empiricism which has attended 
the practice of the art of soap-making, 
hitherto, is due to an ignorance of the prin- 
ciples of the science which govern it, for 
few of its followers work understanding^ in 
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2 THE MANUFACTURE OF SOAPS. 

regard to them. Indeed, so uncertain is the 
uniformity of results by the usual methods of 
operating, that it seldom happens that any 
two batches of soap correspond throughout, 
however great may be the mere practical 
skill or experience of the manufacturer. 

An art evolving products which bear so 
closely as soap upon the cleanliness and com- 
fort of the human family, deserves the best 
consideration of the mind ; and its followers 
should unite their labour with learning so as 
to work out results of elegance, as well as of 
utility and profits. The seeming incongruity 
between handicraft and a familiarity with the 
principles which it involves, would then be 
made to disappear; and the accomplished 
workman, in thus smoothing the pathway of 
progress, be enabled to illustrate, practically 
in his own career, the dignity of labour and 
the value of education. 

The commercial position of the art is no 
less important than its scientific bearings. 
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since the quantity of soap made and con- 
sumed is enormous. The product in Great 
Britain alone is upwards of one hundred and 
fifty thousand tons annually; and in the 
United States about an equal amount. In 
France, the total manufacture rises even 
higher than for either of those two countries 
just named, because, in addition to its large 
product of ordinary export and household 
soaps, it has a monopoly of the trade in olive 
oil and Marseilles soaps. Many single ma- 
nufacturing houses in England, France, and 
the United States, send into the market as 
much as loo tons per week. Indeed, Messrs, 
Gossage, of Widness, and some few other 
makers, turn out, severally, a product of 150 
to 200 tons per week. 

The present work will be restricted to 
thorough instructions in the more practical 
bearings of the acid derivatives of neutral 
fats upon the manufacture of soaps. Atten- 
tion will be devoted, rather exclusively, to 

B 2 



4 THE MANUFACTURE OF SOAPS. 

the preferable employment of " Crude Oleic 
Acid," '' Olein," '' Brown Oil," '' Red Oil," 
and the fat acids generally, as soap stock, in 
place of tallow, palm oil, and kindred neutral 
fats. There are very many sound reasons 
for adopting this course. One of the more 
important is, that crude oleic fats, being 
secondary products in the manufacture of 
stearic candles, the clarification of oils, and 
the distillation of '' oil foots " and '' reco- 
vered grease," constitute an abundant and 
increasing resource of material for which 
there is only a limited demand, even at a 
much less price than that of tallow. 

This abundance of supply and comparative 
cheapness arise from the circumstance, that 
outside of the wool -manufacturing trade, 
which consumes only a limited quantity, the 
market for crude oleic fats, particularly in 
England, is only moderately active. The 
fact is that soap manufacturers, working as 
they do at present, with few exceptions, " by 
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rule of thumb/' have not the skill which 
would enable them to adopt their old pro- 
cesses to the exigencies of a new material, 
however valuable, which may have properties 
strange to their mode of management. More- 
over, oleic fats are wholly unsuited for the 
purpose of illumination and lubrication. 

Yet such are the great advantages for soaps 
which these materials possess, alike on the 
score of economy and superiority of product, 
that sooner or later they must become the 
prevailing soap stock of the world. So 
rapidly progressive is the consumption of 
candles by reason of the advance of civiliza- 
tion in new and distant countries, and of the 
opening of fresh mines, that all the more 
consistent neutral fats, such as tallow, palm 
oil, cocoa nut oil, and the like, will be mono- 
polized ere long for the manufacture of stearic 
candles. This extension of a single industry, 
therefore, will augment the supply of crude 
oleic acid in a very important degree. 
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Moreover, resort to oils being thus also 
enforced as to many other purposes than 
soap-making, for which tallow is now pre- 
ferred, there will be, consequently, a large 
accession to the present abundant supply of 
'* oil foots,*' resulting from the clarification of 
the crude oils. This in turn will enlarge, 
necessarily, the production of oleic fats by 
distillation. 

Now, when it is considered that the supply 
of these crude oleic fats will continue always 
in advance of the demand for them, and that, 
moreover, on account of their narrow circle of 
industrial application, their market price will 
lag ever behind that of tallow, it is very 
obvious that a new vein of wealth, without 
end or fault, has been struck for the soap 
manufacturers. This vein is all the more 
rich because the limited application of the 
crude oleic fats will prevent them rising in 
price even proportionately with tallow; and 
consequently the use of them becomes more 
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profitable and most opportunely when tallow 
and kindred neutral fats may be scarce or 
dear. 

This is especially the case in view of those 
recently devised means by which the neutral 
fats may be rapidly and cheaply converted 
into fat acids. 

The counter current in the commercial flow 
of tallow and oleic fats already existing, and 
gathering force daily, is driving the soap 
manufacturer, slowly but surely, into a cri- 
tical position; therefore he should make a 
diversion, while he may, into that smoother 
stream running at the side which is visible to 
even a moderate discernment. Indeed, the 
oleic fats have already established their supe- 
riority as soap-stock in France, Belgium, 
Austria, Russia, Germany, Italy, and Spain. 
The use of them has become general for all 
kinds of soap, except that particular kind 
made from a mixture of olive, sesame, ara- 
chide, and other fat oils, known as Marseilles 
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or Castile soap. Here in England, on the 
other hand, the soaps made from tallow, 
kitchen grease, and rosin, still prevail, except 
for the purposes of the woollen and silk 
manufacturers ; while in the United States 
both neutral and oleic fats find places in the 
soap manufacture. 

Throughout all these countries, however, 
the method by which oleic fats are made into 
soap is some one or other empirical modifi- 
cation of the old boiling processes; so that 
there is little uniformity of results, and con- 
sequently oleic soaps vary in character and 
appearance with the factory from which they 
may have come. 

Nevertheless, so excellent are the fat acids 
for the manufacture of soaps, that let them 
be converted by no matter what process, they 
will give products far superior to those from 
neutral fats under the most skilful manage- 
ment. 

But to develope all their valuable qualities 
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in the maximum degree, they must be 
worked by a method adapted specially to 
them; and thus the resulting soap will be 
not only excellent beyond comparison, but 
even less costly than the best of any other 
kind. 

Foreseeing the necessity of such a method 
some eight years ago, I set myself assiduously 
to the iask of constructing it, and in this 
treatise present the successful results of my 
costly, tedious, and anxious labours. The 
subject having been studied, practically, 
through all its ramifications, I am thus en- 
abled to show the way even for creating a 
direct source of crude oleic fats in cotton 
seed whenever the emergency may arise. 
Indeed, so inexhaustible is the supply of this 
raw seed material, and such are the facilities 
for converting it into oleic fats and other 
valuable products, even at its place of growth, 
that it would be expedient now to bring it 
into the service of the soap manufacturer to 
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the entire exclusion of tallow and other 
neutral fats. 

The use of these cotton oleic fats in connec- 
tion with the author s system for the manu- 
facture of soap, would insure an economical 
product of great purity at a cost no greater 
than that of those soaps which are made of 
neutral fats and such cheapening admixtures 
as rosin, silicate of soda, sulphate %i soda, 
hyposulphite of soda, clay, and water. These 
latter are all diluents at best, and when 
present in excess, as is often the case, con- 
stitute a fraud upon the consumer. 

Some shipping soaps are so overloaded 
with water that they lose often forty to sixty 
per cent, of their original weight during the 
voyage of transportation, and therefore carry 
disappointment and a loss of freight money 
upon evanescent goods. 

There is no justification for the use of such 
expedients to meet the exigencies of com- 
petitive trade, when an honest material and 
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ample instruction are at hand for the manu- 
facture of a pure soap at a sufficiently large 
profit. 

Chevreul, Pelouze, Fremy, in elucidating 
the practical chemistry of fats, and Leblanc 
and Gossage in creating an economical soda 
material of easy management, have contri- 
buted their unselfish labours in vain if the 
soap-maker heeds not the finger-posts in the 
pathway of progress which their successful 
studies have set up for his guidance. The 
learning which they have generously be- 
stowed is a trust to be administered and 
spread about for the general good. As faith- 
ful stewards, then, all the followers of this 
art should recognize their just obligations, to 
work conscientiously as well as with know- 
ledge, and to be ever prompt to admit their 
fellow-labourers and the public to a share 
of whatever advantage their genius, their 
studies, or application may accomplish. 

Thus will be established that mutuality of 
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interest between producer and consumer, 
which is the most solid basis of all honour- 
able industries of profit. And in this way, 
too, the manufacture of soap will be made to 
rise high above the level of mere handicraft, 
and to assume the precision of a truly 
chemical art. 
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THE PRINCIPLES OF THE SYSTEM. 

There are four cardinal principles upon 
which this system is founded, and they are 
believed to be wholly new and original. 

1. The saponification of the fat acids ge- 
nerally, whether singly, or intermixed among 
themselves, or with rosin, and their con- 
version into soap by means of alkaline car- 
bonates, either with or without the direct use 
of water. 

2. The management of the water of con- 

( 
stitution of the soap in a manner i quasi- 

chemical, by which it is made, comparatively, 

a permanent ingredient. 

3. The use of carbonate of soda of different 
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degrees of hydration, as a means of appor- 
tioning the water and alkali in the soap. 

4. The instantaneous manufacture of soap, 
hard and soft, without the use of caustic leys, 
and upon a definite plan by which the amount 
and composition of the product may be de- 
duced in advance from the quantity of the 
materials employed. 
*Tk This system of making oleic soaps had its 
inception with me in 1856,* at which period 
the '' sal soda'' (NaO, CO2, loHO) was used 
in a powdered state ; the ratio of alkali and 
water being adjusted by the partial employ- 
ment of sal soda y in an effloresced or semi- 
dehydrated state (NaO, COa, 5HO), and 
^oda ash. This involved the necessity of 
considerable apparatus and space, which dis- 
advantages were obviated by an important 
improvement that suggested itself to me in 

* See Letters-Patent of the United States, No. 154,321, 
July 29th, 1856; and No. 19,667, March i6th, 1858; also 
Letters-Patent of Great Britain, No. 588, March 20th, 1858. 
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i860. This improvement consisted m fusing 
the sal soda in its own water of crystal- 
lization instead of powdering it, a very simple 
and inexpensive operation, which reduces the 
salt to the necessary state of mechanical 
division.* 

England being the soda-producing country 
of the world, it became necessary, for the 
introduction of my system into foreign coun- 
tries, that the expense of transportation and 
import duties upon the large proportion of 
water (63 "o per cent.) in sal soda should be 
avoided. This is now done by the substi- 
tution of a dry, wholly carbonated fine ash, of 
very high strength, dissolved at the moment 
of use in a quantity of water sufficient to 
convert it extemporaneously into sal soda, or 
a lower hydrate of carbonate soda. Thus the 
advantages of the system are radically im- 
proved in an economical sense ; for not only 

* See Letters-Patent of Great Britain, No. 2,863, November 
13th, 1861. 
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is the cost of alkali lessened here and abroad 
by this important change, but the process 
itself is greatly simplified, and the system 
carried far out of reach of any competition. 
This last improvement was made by me in 
1865. It does away with the necessity of 
using any other alkali material, in connection 
with the liquid sal soda, to make the requisite 
adjustment of the ratios of soda and water in 
the soap ; since any quantity of water may be 
taken as required. 

In addition many simplifications of the 
details of the manufacturing operations have 
been made during the experiments of the past 
six years at the factories established in France 
and London for the purpose. 

Moreover, a new, abundant, and economical 
source of fat acids, from the distillation of 
cotton oil and other similar '' foots," is noV 
made subservient to this system with great 
advantages both as to the cost and quality of 
the soaps. 
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THE PRINCIPLES OF THE SYSTEM. 17 

Furthermore, an economical method of 
refining crude cotton-seed oil into superior 
fat acid products for my system of soap- 
making has been recently and practically 
worked out by me. So greatly have these 
combined improvements changed the cha- 
racter of the original method, that the 
system may now take rank as the best 
application of science in the art of making 
soap. 

The advantages of the system may be enu- 
merated as follows : 

I. It utilizes with great advantage all the 
various kinds of crude fatty acids, and more 
particularly the crude oleic acid {^'Red Oill' 
''Broivn Oill' or ''Oleinl' of commerce) which 
constitute a secondary product in the manu- 
facture of stearic candles, and in the distil- 
lation and pressing of oil '' foots " and '' re- 
covered grease." These fats are abundant in 
most markets at prices much lower than that 
of tallow, palm oil, tallow oil, or other neutral 
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fats, on account of their being unsuitable for 
illumination or lubrication. 

2. It requires for its exploitation only a 
tenth of the space and time occupied by the 
ordinary methods of making soap, and is 
worked with a plant of moderate extent and 
cost, compared to the amount of soap pro- 
duced. 

3. It produces the soap with the greatest 
rapidity and least possible outlay of labour 
and fuel. From the time that the oil and 
ash enter their respective pans to the moment 
when the finished paste is to be shovelled 
into the cooling frames, there is only an 
interval of two-and-a-half hours. Two days 
thereafter, or less, the soap is hard, and ready 
to be cut and sent into market. Four boil- 
ings, or cuites, may be made, therefore, per 
day in each soap-pan. 

4. It saves the necessity of keeping a stock 
of soap on hand to supply sudden demands 
or contracts, and thus requires but a moderate 
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capital for its exploitation, and consequently 
saves interest largely. 

5. It delivers the soap hard at once, and 
containing any high proportion of fat and 
low proportion of water that may be required, 
without the necessity of subsequent drying 
out for the purpose. 

6. It gives soaps always of uniformity as 
to kinds, and which are very mild to the 
skin even when containing an excess of 
alkali. 

7. It gives soaps which are always hard 
and clean in the handling, and do not shrink 
or lose water and weight by exposure. 

a Its operations are most simple, and 
always under control, so that it is impossible 
to spoil a batch. There are no spent leys or 
waste product, and the amount and com- 
position of a batch may be deduced in ad- 
vance with great precision from the known 
composition and proportions of the materials. 

9. While this system offers every facility 

C 2 
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for ^'running down'' pure soap, that is, for 
making it into cheap sorts by the introduc- 
tion of excessive water or of adulterating 
materials, it does not, in its integrity, con- 
template any such degradation. On the con- 
trary, it is designed to furnish soap of the 
greatest possible excellence at the lowest 
possible cost, so that the manufacturer may 
have a creditable means of securing both 
profit and success against the dishonest com- 
petition of very much inferior soaps as made 
by the older methods. 

lo. That it utilizes most advantageously a 
fat stock superior to the neutral fats, such as 

tallow, palm oil, and the like, however skil- 
fully, or by whatever method the latter may 
be converted into soaps; for the soaps pro- 
duced by the fat acids have the distinguishing 
• characteristic of greater cleansing power com- 
bined with a durability in the wash water, 
and a mildness to the skin, that cannot be 
obtained from any other kind of soap stock. 
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Moreover, fat acids, being already freed of 
glycerin, they save all loss from the unavoid- 
able waste of that substance in the use of 
neutral fats, and amounting to about six per 
cent, of the cost price. 

11. It gives soaps which wear away quite 
slowly, yet lather and cleanse well, in both 
cold and hot water. 

12. Finally, it does away with the expense 
of lime, and is free from all the waste, dirt, 
delay, and inconvenience of converting the 
soda ash into caustic leys, as required for the 
usual method of manufacturing soap. 
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THE RAW MATERIALS. 

The raw materials which form the basis of 
this system are the fat acids generally, and 
carbonated soda ash. As accessories in the 
manufacture of certain kinds of soap, crystal- 
lized carbonate of soda, or *' sal soda," and 
glycerin, may be employed. Rosin is used 
sometimes as a diluent to lessen the cost of 
the soap, and also in small quantities to 
prevent any tendency to efflorescence. 

Fat Acids. 

All the fat acids, of whatever kind, are 
suitable for this system, it being immaterial 
how they may have been made ; but some are 
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1 ■_ III 

more advantageous than others ; for example, 
those fluid ones which contain the most 
solid fat give the harder and more durable 
soaps. 

Specific gravity is not an infallible means 
of determining the degree of comparative 
superiority, for often a thin oleic acid from 
one source will have the density of a thicker 
one, made by some other process, from some 
difierent material. It would seem, however, 
as a general rule, that the higher the specific 
gravity of the fat, the denser will be the soap 
made from it. The congealing point in the 
case of fluid fat, or the fusing point in that of 
the more consistent fat acids, is the chief dis- 
tinguishing feature. As a rule, the sooner a 
fluid fat acid congeals the better it is as a 
soap stock. 

Fat acids obtained by the action of super- 
heated steam upon neutral fats are nearly free 
from any perceptible odour ; while those pro- 
duced by lime saponification have somewhat 
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the smell of slightly rancid tallow. The pro- 
ducts of distillation with sulphuric acid, on 
the other hand, have often a very decided 
and characteristic odour, sometimes empy- 
reumatic,' and at others, as in the case of 
''recovered grease" and its distillates, assi- 
milating to that musty smell given off, in 
washing, by cocoa-nut oil soaps. 

When the oleic fat may have been produced 
by distillation with the minimum of sulphuric 
acid, its emp)rreumatic odour is so slight that 
it becomes perceptible only when a portion is 
rubbed under the finger on the palm of the 
hand. The fat acids produced by my system 
of refining cotton oil have rather a pleasant 
smell. 

All crude oleic fats are very much less 
costly than tallow, palm oil and other neutral 
fats, being mostly secondary or by products 
from other manufactures. 

In almost every respect the fat acids give 
better practical soaps than the neutral fats, 
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particularly when converted by this system. 
The oleic soaps made as herein directed; 
combine durability with solubility, which is 
an all-important quality for the purposes of 
the silk and cloth manufacturers. Moreover, 
even when they may contain an excess of 
alkali, any injurious effect on this account is 
prevented by the soap breaking up into new 
compounds of fat acid and alkali in the 
presence of water. They thus produce a 
great and characteristic emollient effect upon 
the goods and skin without any lessening of 
their eminent detergent power. And it is 
remarkable that my oleic soaps cleanse better 
in cold and hard waters than the highest 
grade of soap that can be made from neutral 
fats. Indeed, for most purposes, it is not 
necessary to use hot or even warm water for 
bringing out their best effects. It should be 
mentioned, however, that in case any chlorine 
or hydrochloric acid may have been used in 
the production of the fat acids, these latter 
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then give soaps rather defective 
in solubility and suds property. 

A convenient and simple way 
of testing the comparative soap 
value of oleic fats is as follows. 
Provide a beaker glass, E (Fig. 2), 
of about five inches height and 
three inches diameter, a test tube, 
B, of about eight inches height 
and one inch diameter, and two 
thermometers, C and D, with 
enamelled scales of corresponding 
. accuracy. Fig. i. 

Fill the beaker with water to 
the line A, and the test tube, with 
the fat under test, to the line b. 
Then, by means of a perforated 
cork, fitting the mouth of the 
test tube loosely, sink a thermo- 
meter into the fat to within a 
quarter inch of the bottom. This 
test tube is next placed by similar 
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means in the beaker, E, with a second ther- 
mometer perpendicular to it, and an inch 



distant, as shown by D. If the fat acid 
under test is more or less solid, the apparatus 
as arranged is set upon a sand bath over a 
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gas flame, and gradually heated. As a 
general rule, the outer thermometer, D, keeps 
about 5*" in advance of that in the fat so long 
as the apparatus remains in the bath ; there- 
fore it must be removed from time to time 
in order to equalize the temperature of the 
fat and water as nearly as possible. Neither 
thermometers nor tubes should touch the 
sides of the containing vessels. 

By keeping the eye constantly on the ope- 
ration, the exact moment can be observed at 
which the fat begins to melt, and that is its 
fusing point. This is to be taken, however, 
as the mean between the degrees shown by 
the inner and outer thermometers, where the 
difference is only slight, as it should be when 
the experiment is carefully conducted. For 
example, if C has at the instant 117^ and D 
has risen to 119*" Fahr., the melting point of 
the fat may be noted as i iS"" Fahr. 

In like manner, if the fat under test is 
fluid, then proceed by placing the apparatus 
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in ordinary water instead of on the sand bath, 
gradually cool it with colder water until the 
congelation of the fat fairly commences, and 
note the degree accordingly as above directed. 

The point or degree at which the com- 
mercial ^^ olein," or fat acid, commences to • 
cloud and thicken, ranges from 32** to 75** 
Fahr., according to its source and mode of 
preparation. 

Oleic acid may contain water, and as this 
presence causes loss of time and some sput- 
tering during the heating operation, it should 
not escape observation when supplies are 
being purchased. It may be detected by 
heating a small portion of the oleic acid in a 
test tube to 160'' Fahr., and leaving to repose 
until cool. If there is any quantity of con- 
tained water it will subside and show itself 
as a substratum. The better way is to put a 
given weight of the suspected oil in a small 
beaker glass of an ounce capacity and known 
weight, and heat to 212° Fahr. on a sand 
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bath. If vapours rise and condense on the 
sides of the glass above the oil, they indicate 
the presence of water ; and by further heating 
until all the vapours disappear, and then re- 
weighing the beaker and contents when cool, 
the loss, if any, that is, the difference between 
the first and last weights, will represent the 
amount of water contained in the oil. 

" Spirit oil" is another contaminating agent 
often present in those oleins obtained by sul- 
phuric acid distillation, especially from cotton 
oil " foots." It is dissipated during the heat- 
ing, and not only thus makes a loss, but 
sometimes also during saponification causes a 
violent intumescence in the pan, which en- 
dangers the overrunning of the contents. 
Heat a sample of the olein in a test tube, and 
it will give off a volatile, pungent, somewhat 
inflammable vapour at a temperature of 260"* 
Fahr. if any spirit oil is present. 

Rosin oil, if present, may be detected by 
its smell. 
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If it should be desired to take . the specific 
gravity of a sample of olein, that is easily 
done by filling a glass bottle of the capacity 
of 250 grains of distilled water, carefully 
stopping it so that no air bubbles or spaces 
may be left in the oil or the neck, and then 
weighing it with precision. Bottles gra- 
duated for this purpose, and with an accom- 
panying counterpoise weight;, are sold by the 
dealers in chemical apparatus. 

Supposing that the bottle of 250 grains 
capacity of distilled water, when filled with 
oleic acid, should weigh 22575, then the 
specific gravity is 22575 x 4 = 903, or the 
average density of crude oleic acid. 



Oleic A cid from clean neutral Fats^ such 
as Tallow, Palm Oil, &c. 

The first kind to be considered, on account 
of its elder origin, is the crude oleic acid 
known commercially as " Olein," " Red Oil," 
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"Brown Oil," and which forms the fluid 
secondary product in the manufacture of 
stearic candles. The supply is generally 
abundant, and at a price much less than that 
of clean neutral fats; though sometimes an 
excessive demand for it on the part of the 
manufacturers of woollen goods, in very 
active seasons of business, causes a tem- 
porary irregularity in these respects. The 
wool greasers are the principal, if not the 
only, competitors with the soap makers for 
this article. 

Olein is made mostly by saponifying the 
neutral fats with lime, or distilling them with 
sulphuric acid. In the first case it is called 
" saponified oil," and in the latter " distilled 
oil." The former is a rather better soap 
stock than the distilled oil, for it gives a 
product which is prompt in hardening, and 
free from empyreumatic odour and yellow 
colour. 

There is also an " oleic zcid/oofs^'' or the 
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mushy part of the *' olein " strained from the 
fluid portion. As it is more consistent, it 
yields a soap somewhat harder than that from 
" red oil." 

The white " foots " from the decomposition 
of tallow by super-heated steam, without the 
aid of acid or lime, is an excellent, inodorous 
fat stock for toilet soaps. For this same 
reason of consistence, stearic, palmitic, and 
similar fat acids, give very hard soaps but of 
inferior suds quality. 

There is yet another oleic acid assimilating 
closely in external as well as internal pro-* 
perties to the *' saponified oil." It is made 
by decomposing the neutral fats with sul- 
phuric acid, as in the first step for the manu- 
facture of stearic candles, and then deco- 
lorizing by means of bi-chromate of potassa, 
or other oxidizing agents. The sample from 
which the experience of the author is derived 
was obtained from the factory of Professor 
Brock, Copenhagen. 
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The manufacture of this kind of oleic acid 
and other fat acids, will be fully described in 
the author's forthcoming treatise on " Cotton 
Seed and its Derivatives!' 

The "oleins" of France and Belgium do 
not differ materially from those of England 
and the United States, to which the preced- 
ing remarks more particularly refer ; except^ 
perhaps, that those made in the former coun- 
tries by sulphuric acid distillation, have 
rather more empyreumatic odour. In France^ 
however, the greater part of the candle oleic 
acid is produced by lime saponification ; 
whereas in Belgium the method of manufac- 
ture by sulphuric acid distillation is almost 
universally followed. The lime processes in 
open vats as well as under pressure in auto- 
claves with the concurrence of steam, and also 
that of sulphuric acid distillation, are about 
equally followed in the United States. In 
Denmark, the simple, sulphuric acid saponi- 
fication process prevails. 
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The market price for " olein," or crude oleic 
acid, is always much less than that of tallow, 
and generally also below that of "tallow 
oil," which is the olein proper, running from 
tallow when that fat is granulated and pressed 
for conversion into " summer tallow candles." 
As a general rule, the higher the price of 
tallow rises, the lower, proportionately, be^ 
comes that of " olein." In other words, the 
abundant supply of crude oleic acid, and its 
restricted applications, prevent it keeping 
pace in market value with any neutral 
fat. 

None of the fat acids contain glycerine, 
and they are thus also more profitable as 
soap stock than neutral fats. 

Fat Acids from Cotton Oil Foots. 

Crude cotton oil, as pressed from the seeds 
of the plant (the several species of Gossy- 
piutn), is thick, gummy, and greenish black: 
These impurities are in lesser proportion, 

D 2 
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when the oil has been manufactured from 
hulled seed. The oil is treated usually with 
an aqueous solution of potash or soda for the 
removal of these impurities. Then two strata 
are formed, — ^an upper, consisting of clarified 
oil, which is sold for mixing with olive, rape, 
and other oils ; and a lower, carrying down 
the foreign matters in combination with 
potassa. More or less of the oil is also in- 
volved with the latter, according to the skill 
employed in the clarifying process. 

The lower stratum is technically known as 
*' cotton oil foots," and has a commercial 
value for the potash and fat which it contains. 
To separate these it is treated with oil of 
vitriol and water, which unite with the 
potash and form an aqueous solution of sul- 
phate of potash. This being drawn off there 
remains only the *' foots" proper. 

On distilling these latter there passes over 
a dark green distillate, which, on cooling, is a 
fat-acid, damp, mealy, concrete mass, with a 
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fusing point of about 102** to 105"* Fahr., and 
specific gravity of '856. 

If this is cold pressed there runs out a dark 
green oleic fat, which congeals at 55** to 60'' 
Fahr., while the remaining cake of the same 
colour, but very many shades lighter, has a 
fusing point of about \i^ Fahr. 

This cake, by further distillations and 
pressings, loses its dark colour and becomes 
material of higher melting points, as shown 
by Nos. 28 and 30 in the annexed Table. 

These cake fats give soaps of great emol- 
liency, and are very serviceable materials for 
stiffening fluid fat acids, when the latter are 
to be used in the manufacture of special kinds 
of soaps, as will be explained hereafter in the 
formulae. They sometimes retain a little of 
the original empyreumatic odour, which, 
however, disappears by time and exposure, 
and may even be promptly removed by melt- 
ing them, and running jets of steam into the 
hot fluid mass for several hours. 
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First or Normal Oil. 

The dark green oil (No. 19) expressed from 
the mealy distillate, is not only the cheapest, 
but one of the best fat stocks for soap pur- 
poses that can be obtained, provided no 
hydrochloric acid has been used in its pro- 
duction. The odour and colour are its sole 
defects, and these disappear in great degree 
when it is made into soap by my system. 
Indeed, I have observed that the soap from 
this oleic fat bleaches in a few weeks from an 
olive to an olive drab shade, and retains very 
little of empyreumatic odour. For my pur- 
poses generally it must be subjected, however, 
to distillation ; but as I shall prescribe the 
use of this normal oil, advantageously in 
certain formulae for soaps adapted to par- 
ticular uses and markets, it is proper to give 
also the method by which to refine it as may 
be desired. The mode of treatment will 
apply equally well to this dark green fat, 
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either before or after pressure, and g,lso to the 
recovered grease. Its action, however, is 
more of a deodorizing than a bleaching cha- 
racter, as it only changes the green colour 
into a less objectionable brown. 

Procure a wooden or lead-lined vat of 
300 gallons capacity, and the form of an 

inverted cone, with a cock and a tube twelve 

» 

inches long at the apex of the cone; and 
arrange it firmly in a frame. One ton of fat 
is to be put into this vessel, with about five 
gallons of water, and brought to igo"" Fahr. 
by a current of wet steam entering the oil 
through a tube, or tubular stirrer, made of 
lead. At this temperature, but not sooner, 
eighteen pounds of nitric acid, of specific 
gravity i'373, are added portionwise, and the 
steaming continued until the temperature 
reaches 200'' to 205** Fahr. As soon as a drop 
of the fat, taken out and put on a piece of 
white porcelain, shows a brown colour in 
place of its original blackish green, the 



40 THE MANUFACTURE OF SOAPS. 

addition of acid and the steaming must be 
arrested ; otherwise the chemical action will 
next extend to the fat, and impart to it an 
elaidic modification, whereas the object is to 
restrict it wholly to the colouring matter. 

When the brown colour is attained the 
steaming is stopped, and the fat allowed 
repose for ten minutes, so that the subsident 
acid water may be drawn off through the 
cock below and reserved in a carboy. Ten 
gallons of fresh water are now added to the 
oil and the whole brought to boiling by 
steam ; and again, after ten minutes repose, 
the subsident water is drawn off through the 
cock below as waste. The oil is washed 
again and again in the same manner with 
two relays of fresh water. It is then clean, 
much freer of pungent empyreumatic odour, 
and ready for use. 

The acid at first drawn off may serve for a 
new batch of oil. In that case, as it is 
already diluted, there must be no addition of 
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water to the oil over and above that accruing 
from condensation of steam. 

Cotton "oleins" lose very little of their 
odour by this nitric acid treatment. More- 
over, after this action of nitric acid they 
give soaps of lesser firmness and deeper 
colour. 

"Recovered grease" and its "oleins," on 
the contrary, are improved both in colour and 
odour by this treatment, and they then also 
yield a better smelling soap — ^somewhat less 
hard than previously, — ^but of rather greater 
suds property. 

The treatment with bi-chromate of potassa, 
as will be described in my treatise on " Cot- 
tmt Seeds and its Derivatives^'' may very 
advantageously be substituted for that with 
nitric acid. Though more expensive, it does 
not impair the natural property of the 
" oleins" for making soaps of superior hard- 
ness and emqlliency. 

The term "oleins" here refers to crude oleic 
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fats. This green, cotton *'olein" gives very 
superior washing soap both as regards emol- 
liency and cleansing properties. 



Distilled Cotton " Olein. 



ff 



This oleic fat, designated as No. 13 in the 
annexed Table, is of very variable density 
and congealing point, but always superior as 
a fat stock for manufacturers' soap made by 
my system. It is obtained from the normal 
oil (No. 19) by redistillation, which changes 
its colour to a light brown and modijfies its 
odour. By the injection of steam currents 
for several hours into the oil exposed in an 
open vat, the odour of the latter may be 
further removed. As this oil is employed 
only for manufacturers' soap its odour is not 
a serious objection to it. That being wholly 
removed, the olein would become then a most 
excellent material for household soaps. It 
should be remarked, however, that every 
distillation of an oil changes more or less of 
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it into a pitchy residue of little or no mar- 
ketable value at present, and, therefore, the 
cost of the oily acid increases with every 
successive treatment of this kind. As a 
general rule also, the consistency of the fat 
is thus increased, and its colour lightened 
until, by a third distillation, it becomes white 
and firm like lard, as represented by No. 17 
in the Table. The empyreumatic odour of 
the latter is, however, more intense and per- 
sistent than that of the normal and ** distilled 
olein'' from which it is made. It is ob- 
jectionable as a stock for toilet soaps, though 
comparatively cheap, and gives a hard white 
soap. Better soap results can be obtained by 
the use of mixtures of deodorized cotton fat 
cake and inodorous oleic acid, as made at the 
works of Price's Candle Company, Limited, 
London, and certain candle factories of the 
United States and Denmark. 

The distilled " olein " is also one of the 
best and cheapest fat stocks to be obtained. 
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particularly for my system of manufacturing 
soaps for the wool and silk trades. 

Morfifs Okie Fats. 

All the various kinds of oleic acid or 
'* olein " offered in the market have been de- 
prived as much as possible of stearic or solid 
portion. Being thin, consequently, the soaps 
made from them must be concentrated until 
they contain as much as 65 to 70 per cent, of 
fat, in order to assure the properties of hard- 
ness as well as of slow wearing in the wash 
waters. Moreover, their density, consistence, 
colour, and smell vary with the original 
material from which they may have been 
derived, and the mode of their production. 
Then again, the ''olein" from the candle 
manufactories is a favourite kind with 
makers of soap by the ordinary processes, 
being used as a diluent for tallow to cheapen 
the cost of the soap and improve its proper- 
ties. Though still of much lower cost than 
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tallow or palm oil it is yet dearer than the 
ordinary cotton " oleins/' These latter, 
though they give soap of remarkable emol- 
liency, have, on the other hand, a disagree- 
able odour which renders them unsuitable for 
household or general soaps; and are so thin 
that even for milling soaps they must be 
stiffened with a certain portion of solid fat 
acid or cotton fat cake. 

To secure an independence of all these 
defects and contingencies, as well as uni- 
formity, and at the same time the very great 
advantages of a monopoly in a Cotton Oil 
Soap Stock, I have worked out a process 
for producing the fat acids, Nos. 24, 25, and 
31, in the Table. . As to intrinsic qualities 
neither leaves anything to be desired, though 
one is brownish and is restricted to the 
manufacture of Windsor dark toilet and 
manufacturing soaps. The others being 
nearly white, will give superior household 
soaps. Neither has any unpleasant odour, 
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and that little smell which characterizes them 
may be completely neutralized by the ad- 
dition of a little rosin. Indeed, as these fats 
contain all their natural solid portion, they 
will bear a liberal rosin admixture, to the 
advantage of great profit, and without any 
depreciating effects in other respects. They 
are the best and cheapest fat stock that can 
be made for any system of soap-making, but 
more particularly for that now under descrip- 
tion. The mode by which they are manu- 
factured will be set forth in my forthcoming 
treatise on "Cotton Seed and its Derivatives," 
and the means prescribed will be accessible 
in any country, however remote, in which 
cotton seeds are harvested. 



Yorkshire Grease. 

This is a dark-brown, granular fat acid, of 
the consistence of hard butter, and marked 
No, 20 in the Table. It is obtained from the 
suds and soapy waters of laundries, wool, 
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silk, and other manufactories, the consump- 
tion of soap in these quarters being so great 
as to render this process of economy very 
profitable. Some operators concentrate the 
waters by heat and then add acid to neutra- 
lize the alkali and send the fat to the surface 
as a separate stratum. 

Lister uses revolving discs for the purpose, 
and these, being partly immersed in the soap 
suds, take up in their revolutions thin films 
of liquid, which are acted upon by streams of 
air to promote the evaporation. 

The sticky nature of the grease, its varia- 
ble content of foreign matters, and peculiar 
musty odour, prevent its finding favour with 
soap makers ; and therefore, notwithstanding 
its low price — less than one-half that of 
tallow and more than one-third less than that 
of cotton olein (No. 13 in the Table) — it is 
often a comparative drug in the market. 

It has another fault, that it gives soap 
deficient in solubility. I have also observed 
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this peculiarity in occasional samples of the 
cotton foots distillate (No. i8 of the Table). 
The cause of this fault is inexplicable at 
present, though it most probably arises from 
some one or other of the materials used in 
its preparation. The action of hydrochloric 
acid will produce it under certain circum- 
stances. McDougall attributes this defect to 
the presence of more or less of neutral fat 
which has escaped decomposition ; and, 
acting upon this idea, proposes to determine 
the suitableness of a " recovered fat acid 
grease," and particularly the solid pressed 
(cake) portions, by its perfect solubility in 
strong alcohol. If the sample under test 
should be imperfectly dissolved by the spirit, 
it will not make soap of good suds property, 
according to that chemist. 

Owing to the extensive manufacture of 
soda in England, hydrochloric acid is almost 
a waste product incident thereto, and there- 
fore of trifling cost, so that there is great 
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temptation to substitute it. on all possible 
occasions for sulphuric acid. It seems, how- 
ever, to exert a very unfavourable action 
upon oleic fats, which ♦ are to be used as soap 
stock. Nevertheless, this Yorkshire grease 
gives, by my system, a very hard soap, which, 
when dissolved in water, jellifies quickly. It 
will carry a large mixture of rosin soap with 
great advantage to its suds and solubility 
properties. In fact its peculiarity, as above 
noted, renders the fat a very suitable mixture 
for more fluid oleic fats which might, alone, 
give soaps of excessive solubility. In Afcli 
and other formulae hereafter given, I have 
prescribed how it may be used, with great 
profit to both manufacturer and consumer, in 
special cases. Its odour may be nearly de- 
stroyed by the action of nitric acid in the. 
manner as prescribed at p. 39 for normal 
cotton olein. The addition of rosin has also 
the power of mas|:ing its odour in great 
degree. 



E 
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Distillate from Recovered Grease^ 

This is No. 21 of the table and obtained 
by distilling recovered grease. It is a 
brownish-white granular distillate of less 
specific gravity than the preceding : but cor- 
responding with it in all other properties and 
behaviour. It is one-third higher in price, 
and on that account not of important con- 
sideration as a soap stock for my system. 
When pressed it yields a solid portion to be 
converted into candle stock, and a fluid oleic 
fat (No. 23) called *' cloth olein," used in the 
manufacture of woollen goods. This latter,* 
unless mixed with a portion of cotton '* olein " 

gives soaps which, though of good colour, are 

* 

slightly sticky and wanting in hardness and 
solubility or suds property. 

The cake or solid portion, when hot- 
pressed, serves as hardening ingredient for 
mixture with olein in the manufacture of 
toilet and cloth-milling soaps. It should, for 
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these purposes, however, be wholly soluble 
in strong alcohol. 

Rosin. 

The rosin or colophony of commerce is the 
residue from the distillation of the turpentine 
balsam of the pinus sylvestris and other 
species oi pinus. 

In the soap manufacture it is used as a 
diluent of the fat stock to cheapen the cost of 
the product, but, nevertheless, when not in 
excessive proportion, it imparts some good 
qualities along with the disadvantages. It 
is both a convenient and economical material 
for the purpose. 

Chemically considered it is a mixture of 
organic acids, and therefore acts towards 
alkali, in degree at least, like other acids. In 
this system, therefore, its . behaviour corre- 
sponds with that of the fat acids, for practical 
purposes. 

Rosin differs in its degree of transparency 
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and brightness of. colour from brown to 
amber. That which is most clear and of 
lightest shade is the best and most expensive 
quality. My remarks will refer more par- 
ticularly to the amber-coloured rosin in 
general use among soap manufacturers. But 
they will apply closely also to the darker and 
cheaper varieties which may be more econo- 
mically eihployed in the fabrication of soaps, 
with dark oils, such as the ^fcli and the 
like. It has a specific gravity of rorj to i'o8 
and melts at 255*^ to 275"* F. alone, but much 
(quicker in oil. 
An addition of rosin to the fat acid, not 

exceeding five per cent., gives great smooth- 

» > • . . 

ness and brilliancy to the soaps of this 

system^ and at the same time checks any 
tendency to efflorescence from excess or im- 
purities of alkali. Often as little as 2\ per 
cent will produce these effects; and, when the 
fat acid lacks consistence from deficiency of 
solid matter, this proportion should not be 
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exceeded, otherwise the resulting soap will 
be wanting in firmness. 

Rosin also improves the siids property of 
soap and masks any slight peculiarity of 
odour in the oleic fat. It should never be 
used for manufacturers* soaps, except in the 
single instance of Nottingham lace soap, the 
purposes of which require a large admixture 
of rosin. 

To the extent of 5 per cent, it may be: 
managed in the formulae by simply adding it 
to the oil at the commeacemeht of the pro- 
cess and stirring the mixture well just pre- 
vious to letting in the alkali. Beyond that 
proportion it must be saponified separately 
as directed, under rosin soap; and then mixed 
as pure rosin soap in proper ratio with the 
oil fat soaps, according to the rules set down 
in the respective formulae which prescribe its 
use. 

Nearly all household soaps contain rosin, 
and the popular prejudice in favour of the 
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peculiar scent which it imparts, requires that 
all competing soaps shall conform to this 
arbitrary taste in this one particular, however 
better they might be in other respects with-, 
out the admixture. 

My cotton fat stock, No. 31 of the follow- 
ing table, is peculiarly adapted for taking up 
rosin advantageously, in the manufacture of 
soap from the former, and thus produces 
soaps very similar in external properties to 
the household or oilmen soaps but with great 
intrinsic superiority. 



No. 


Conunercial Varieties of 
Fat- Adds and Rosin. 


Colour. 


Fusing 
or Con- 
gealing 
Pointy 
Fahren- 
heit. 


Specific 
Gravity 

at 
6a*F. 


I 

2 

3 

4 

5 
6 

7 
8 


Oleic Acid. noniiAl**....*.. 


Yellow white 
White 

If 

V 

w 

• 

n 

» •••••• 


200 
26o« 

137'* 
158** 
140® 

139^ 
130'' 
t34' 


•898 
724 

•96s 
'884 

* 

-889 

•864 
•867 


Sebacic •• •• •••• 


Palmitic .. 


Stearic — — 


Marffaric. .. 


****** 5«***»)> ij •••.«•••• 

Palmitic Candle Cake 

Stearic „ „ 

Mixed », ,) 
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Table — continued. 



Na 
9 


Commercial Varieties of 
Fat- Adds and Rosin. 


Colonr. 


Fusing 
or Con- 
gealing 
Point, 
Fahren- 
heit 


Specific 
GraTity 

at 
62* F. 


«Red Oil" or "Brown Oil," 


Tiight brown 


58« 


'902 




by distillation from can- 










dle stocL 

1 




1 




10 


» W >f 


jy 


52° 


•908 


XI 


II II 91 


II 


55° 


•901 


13 


• 

II II II 


II 


53° 


•90s 


I2a 


It y, Simpson, 
Payne, & Co/s. . 


* 

R • 


44° 


•897 


13 


„ ,,< from cot- 


y9 


. 56° to 


•894 




ton oil foots. 




70° 


r- 


14 


„ „ by lime 
saponification fix)m can- 
dle stock. 


H 

• 


5»° 


•909 


14a 


Red Oil, by sulphiuic add 
decomposition, from 
Brock's works. 


>i 


34° 


'901 


15 


Brown Oleic Foots, by. 
distillation fix>m candle 


Dirty white 


59° 


•897 


■ 


stock. 




, 




16 


White „ „ „ 


White 


75" 


•891 


17 


Double-distilled Oleic Fat, 
from cotton oil foots. 


White 


700 


'900 


18 


First Distillate from cotton 
oil foots. 


Dark green 


. 102® 


•856 


19 


First Distillate Oil „ 


II 


55" 


•907 
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Table — amHnued. 


Na 


Commercial Varieties ol 
Fat- Adds and Rosin. 

■ 


Colonr. 


Fusing 
or Con- 
gealing 
Point, 
Fahren- 
heit. 


Specific 
Gravity 

at 
6a* F. 


30 


Yorkshire or "Recovered 
Grease/' from the soap 
waters of Victories. 


Deep brown 


88« 


•947 


21 


"Distillate" from "Reco- 
vered Grease.** 


Brown white 


90° 


'901 


22 


Brown Oil from " Distillate" 
of " Recovered Grease." 


Brown 


48« 


•912 


23 


" Cloth Olein" „ „ 


» 


480 




24 


Morfit's: Fat Add Stock 

• 

' from cotton oil (first 
fractional). 


„ •^ • • • • 


V 




25 


(second fractional). 


Brown white 


88<' 




26 


Hot-pressed Solid Cake, 
from cotton oil foots, by 
distillation. 


Very white 


142® 


•88s 


27 


Green „ No. B „ 


Brown green 


"5" 


•871 


28 


Cold „ No. I „ 


White 


124** 


•908 


29 


„ „ No. 2 „ 


» 


107** 


•929 


30 


»» w No. 3 „ 


Dark white 


ii8« 


'896 


31 


Morfit's third fractional 
Oleic Fat from cotton oil 


Dirty white 


88* 




32 


Rosin 


Brown to 


2 5 5® to 


1*07 


,• 


amber. 
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THE ALKALI. 

An important point in the economy, con- 
venience, and perfection of this system, is 
that the soda material shall be always of an 
uniform high quality and wholly carbonated. 
As little margin as possible should remain 
for the presence of foreign matters, or useless 
and even injurious salts, such as large pro- 
portions of chlorides and sulphates. 

Carbonate of Soda. 

Crystallized carbonate of soda or ''sal 
soda'' (Na O, CO2, 10 HO), is composed in 
the one hundred parts of : 

Soda 21*83 

Caibonic Acid i5'37 

Water 62*80 

with some little chlorid of sodium and sul- 
phate of soda, rendering it more/ or less 
impure. It is always to be melted in its 
water of crystallization and brought to boil- 
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- ■ - - « 

ing with a jet of wet steam before being 

« 

added to the oil. The market price of " sal 
soda " is out of proportion to that of soda 
ash on account of the expense and waste inr 
dissolving and crystallizing the latter into 
the former, after the manner adopted in the 
manufactories of soda products* Therefore^ 
my experience has led me on the score of 
convenience and economy, to make it extem- 
poraneously from a suitable soda ash. This 
is a valuable improvement upon the use of 
" sal soda/' more especially in remote locali- 
ties from England — ^the great centre of the 
soda manufacture — ^as it saves the transpor- 
tation and customs . charges on a very large 
weight of water. The process is very simple 
and consists merely in dissolving the soda 
ash in the projper equivalent of water and 
leaving it to settle. It is all -important, 
however, that the ash shall be wholly car- 
bonated or nearly so, and contain as little as 
possible of chlorid of sodium. The presence 
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of a greater quantity than 2 per cent, of this 
latter salt imparts a dead appearance to the 
soap, impairs its usual hardness, and renders 
it less durable in the wash water. This is 
particularly the case with soap made from 
distilled oil. Caustic soda in large quantity 
tends to produce similar defects, and injures 
the characteristic elegance of the soap. Sul- 
phate of soda, on the contrary, improves the 
hardness and the colour of the soap without 
detracting from its intrinsic qualities of good- 
ness, provided the quantity is not excessive. 

The Jarrow Company, Newcastle-upon- 
Tyne, England, makes a white ash, styled by 
them ''Jarrow Refined Ash of 52^" which 
my long experience proves to be much better 
for the purposes of this system than any 
other maker's ash. It is uniformly of 52*^ 
caustic soda strength and contains little or 
no insoluble matter. Sometimes the pro- 
portions of chloride and sulphate vary. Its 
average composition is as follows : 
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Water j-oo 

Sand and Silica traces 

Chlorid Sodium 2*84 

Sulphate Soda 8-04 

Carbonate Soda 88*66 

100-54 

In ordering an invoice of ash let it be 
stipulated that it shall conform as nearly as 
possible to this formula; and always before 
using the ash subject it to chemical analysis 
according to the directions at pp. 63 to 71 of 
this chapter in order to determine its suita-^ 
bleness. At the same time ordinary ash will 
answer for this system, though with the 
inferiority of results just mentioned. 

The soda ash above noted represents 88 
per cent, of dry carbonate of soda. There- 
fore, to convert these 88 parts into fused 
^' sal soda " it is simply necessary to dissolve 
them in the chemical equivalent of water. 
It thus becomes applicable to this system, 
which ^requires the use of crystallized car- 
bonate of soda dissolved in its own water of 
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constitution. The proportion of water is 
ninety pounds for every fifty-three pounds 
of dry carbonate of soda in a pure state : or 
in round jiumbers, and taking into conside- 
ration the foreign matters, i6o pounds (six-^ 
teen Imperial gallons) of water per loo 
pounds of Jarrow ash. 

The solution of ash is to be made in a 
wrought-iron vat lined with lead, so as- to 
prevent the formation of oxide of iron and, 
consequently, the coloration of the liquor. 

The solution of soda ash must always be 
allowed sufficient repose for the deposition of 
the contained dust and dirt : for, if it is used 
in a cloudy state, the soap will lack much of 
its natural good colour. The deposit or 
settlings must be removed from the vat, from 
time to time, as they accumulate. This pre- 
caution, however, is not indispensable in the 
case of AfcU and kindred soaps of deep 
colour, for common purposes. 

The extreme quantity of caustic soda with 
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which any oleic fat will combine is 13 per 
cent., and this only in rare instances and 
under circumstances inexplicable with my 
present knowledge of the subject. Beyond 
this proportion it will be present in the soap 
most certainly as a mere mixture. Indeed, 
for neutral soaps, it is never safe to employ 
a greater ratio of caustic soda than one-tenth 
the quantity of the oleic fat. At the same 
Jime there are soaps for certain purposes 
which require an excess of this proportion 
even though it may exist in the soap only as 
a mixture. There is one remarkable pecu* 
liarity, however, of the oleic soaps made by 
my system. It is that, even when containing 
an excess of alkali,, they split up in the wash 
water into new compounds which, while very 
detergent, sp regulate the action of the alkali 
as to prevent any injurious action to the 
goods, and even cause it to impart a soft 
agreeable sensation to the skin. 
The soda is in a caustic or free state at the 
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instant of combining with the fat acid to 
form soap, and to this end the ash must be 
converted previously into caustic leys for 
making soap by the usual methods. My 
system, on the contrary, sends the soda into 
action as carbonate to do the work of caustic 
leys even more quickly and efficiently, without 
the great trouble and expense of any pre- 
liminary treatment with lime. Therefore, 
to facilitate the calculations in constructing 
fcH-muIae it must be here noted that I'O of 
caustic soda is equivalent to 1 70 of carbonate 
of soda and consequently requires 2;o of 
Jarrow Ash (52'') to represent it. These 
figures refer to pounds or weights. 

The mode of testing a sample of Soda Ash. 

The sample is to be taken from the cask 

by boring into the centre of the latter with a* 

- , * . • • • • « 

try-auger. The portion of ash drawn out is 
then thoroughly mixed to produce uniformity,' 
and a sufficient quantity put into a bottle for 
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analysis and reserved sample. Fifty grains 
are to be weighed in a balance, Figure 3, 
then heated to redness in a platinum crucible 
and weighed again when cool. The loss in-: 




dicates the amount of water contained in die 
ash. 

The dried residue is then to be emptied; 
carefully into a small beaker glass and dis^ 
solved in hot water and filtered. The washed 
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filter is next dried and calcined in a platinum 
crucible, as shown by figure 4, and' weighed: 
When the filter has become wholly black or 
carbonized, the cover of the crucible must be 
removed during the remainder of the ignition 




Fig. 4. 

in order that air may enter. The weight 

gives the amount of the insoluble matters — 

sand, aluminia, &c. — in the ash. 

The filtrate from the insoluble matters is 

to be treated gradually with normal acid 

liquor, preferably oxalic acid, until the litmus 
paper, used to test the approach of the point 
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of neutralization, retains a faint red colour 
when dried upon a platinum spatula over 
the flame of a lamp. Care must be observed 
in noting this point of permanent redness ; 
for the carbonic acid set free, and held by 
the liquor, imparts a temporary redness to 
the blue test-paper much in advance. The 
number of cubic centimetres, required to pro- 
duce this permanent redness, or neutraliza- 
tion, indicates the per cent, of carbonate of 
soda in the ash. The normal liquor is em- 
ployed in one of Mohr's graduated burettes 
with spring clamp, figures 5 and 6. Caustic 
soda I'oo is equivalent to carbonate of 
soda 170. 

Normal sulphuric acid liquor may be sub- 
stituted for oxalic acid, but, owing to the 
variable quantity of water in the sulphuric 
acid of the shops with which the former is 
made, there is often a want of uniformity, 
consequently, in the test liquors of which it 
forms the basis. 



TSE ALKALI. 67 

Oxalic acid has the great advantage of 



I 



liberating the carbonic acid so slowly that the 
latter dissolves in the liquor at the instant of 
elimination without giving the sign of effer- 
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vescence until saturation approaches with the 
gas, or, in other words, until the point of 
neutralization, or permanent redness, in the 
test paper is half reached. 

To determine the amount of sulphate of 
soda, another 50 grains of the ash are to be 
weighed out, placed in a beaker, and boiled 
with excess of pure nitric acid, to neutralize 
carbonate of soda, and destroy or oxidize any 
sulphuret, as well as organic matters, that 
may be present. Distilled water is after- 
wards added for dilution, and next solution 
of nitrate of baryta in excess to precipitate 
the sulphate of baryta. The latter is filtered 
(as shown by fig. 7), washed, dried, and cal- 
cined in a platinum crucible, and weighed. 
Every grain of the calcined sulphate of ba- 
ryta represents 0609 grain of sulphate of 
soda. 

The filtrate from the sulphate of baryta is 
next heated, and treated very carefully with 
the normal nitrate of silver liquor, just to 
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that point when a precipitate or cloud ceases 
to be formed. The number of cubic centi- 



metres of liquor consumed for this purpose 
indicates the number of " half per cent, of 
chlorid sodium in the ash. Thus, if 50 grains 
require 1*20 cubic centimetre, then the per 
cent, of chlorid of sodium in the ash is qua- 
druple, or •6ox4=2*4o. One cubic centi- 
metre of normal liquor of nitrate of silver 
must contain i -47 grain of solid nitrate of 
silver to be equivalent to a half-grain (-50) 
of chlorid of sodium. Therefore this normal 
liquor is made simply by dissolving i"470 
grains of dry nitrate of silver in enough of 
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distilled water to make one litre at 60' to 
62° Fahr. 

If by accident there should be added an 
excess of the silver liquor, then the precipi- 
tated chlorid of silver must be filtered off 
upon a counterpoised paper, washed, and 
dried, until of constant weight, against the 
counterpoise paper similarly dried. This 
constant weight of chlorid of silver repre- 
sents, for every grain, 0407 grain of chlorid 
of sodium. 
The water used for testing must always be 
distilled. 

The normal oxalic liquor is 
made by putting 1182 grains 
of dry, pure crystallized oxalic 
acid in a flask (fig. 8) of one 
litre capacity (a), then adding 
hot distilled water, and heating 

Fig. 8. * 

to solution. Finally, cold dis- 
tilled water is added until the liquor is in- 
creased in volume to 1000 cubic centimetres 
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at 60'' to 62'' Fahr. In cold weather this 
liquor is apt to drop crystals, and therefore 
it is intended to be kept and used at a tem- 
perature of 60° to 62"* Fahr. 

If sulphuric acid should be used in place of 
oxalic acid, then, to make the normal liquor 
with the former, it is only necessary to weigh 
out 925 grains of commercial oil of vitriol, of 
66^ Beaumd, and dissolve them in distilled 
water sufficient to make the volume of looo 
cubic centimetres, or one litre. 

The balance made and sold by Besson, 
Rue de la Ferronnerie, Paris, and shown by 
fig. §, is recommended for its cheapness, ac- 
curacy, and general usefulness for laboratory 
purposes. It costs only 5/., with its lantern 
and a box of fine grain weights from the 
same source ; but much better from Oertling, 
Moorgate Street, London, may be bought for 
3/. additional. 
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Silicate of Soda. 

Formerly this material was used by me to 
replace partially the carbonate of soda in the 
saponification of the red oil, and the gela- 
tinous silica thus eliminated and diffused 
through the soap imparts some very desirable 
physical properties. But there are offsets to 
this advantage in the inconveniences which 
accompany the boiling of the soap in a proper 
manner. Its use was continued, therefore, 
only during the earlier period of my inven- 
tion ; experience having proved that carbonate 
of soda alone, under judicious managertlent, 
will give the best results with the greatest 
economy of time, labour, and money. If, 
however, it should be desired to use silicate 
in the preparation of any particular kind of 
soap, then it is necessary to have a dense 
solution of specific gravity i'5oo, which will 
contain about 41 per cent, of solid silicate of 
soda. In this solid silicate the ratio of soda 
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should not exceed 35*" to 100'' of silica, which 
is about the maximum proportion of the 
latter that can be gotten thus into a soluble 
silicate. Gossage & Sons, Widnes, .near 
Liverpool, and Robert Rumney, Manchester, 
manufacture and sell a good quality at 
moderate price. That which I have used 
was from the latter, and had the following 
average composition, which is very suitable 
for this system : 

Silica 29*14 

Soda....^ ... 1 1 '26 

Water 59'6o 

100*00 

Sulphate of Soda. 

This material is sometimes used in small 
quantities for imparting hardness to soap ; at 
others as a cheapening material for soaps of 
low grade; and also, in the one instance of 
"stripping soap" as an important element, 
for a special good and profitable effect to the' 
advantage of the consumer. 
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The cheapest form of it is the " nitrate 
cake," forming the residue or " waste " in the 
manufacture of nitric acid from nitrate of 
soda. It always contains more or less of 
water and free sulphuric acid, the latter of 
which must be neutralized in order to bring 
the cake into proper condition for the purpose 
of this system. My experience proves that 
the average composition of the cake per cent, 
is as follows : — 

Water i6'o 

Free Sulphuric Acid 13^ 

Sulphate of Soda 70*0 

Iron, Aliuninia, and dirt I'o 



lOO'O 



It would be almost as economical, and save 
much trouble in the manipulations, to sub- 
stitute the dry sulphate of soda manufactured 
by the Jarrow Company, Newcastle-on-Tyne, 
England. Its price is only a little more than 
would be the cost of the nitrate cake, com- 
bined with that of the soda ash required to 
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neutralize the free sulphuric acid of the 
former. The dry sulphate must not contain 
any appreciable quantity of chlorid of sodium. 

Carbonate of Potassa. 

This material, in the commercial forms of 
" pearl ash " or *' potash," is to be substituted 
for soda ash in the fabrication of soft soaps, 
as potassa is the basis component of these 
latter in the same maimer as soda is the basis 
element of hard soaps. This system is fully 
equal to the production of potassa soaps ; but 
at this moment my practical experience in 
that connection does not extend far enough 
to enable me to give such directions in detail 
as will be in keeping with the thoroughly 
practical character of this treatise. 

Carbonate of potassa is also the basis ele- 
ment of *' Naples soap," and that form is 
used which has the commercial designations 
of " refined pearl ash " or " salt of tartar," It 
is so soluble in water that it even deliquesces 
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on exposure to air. It contains less water 
of constitution than the chemically pure 
salt, as the following analytical table will 
show : — 



Pure Carbonate of Potassa. 
(KO, C0„ + HO). 

Potassa 54*13 

Carbonic Acid... 25*23 
Water 20*64 



100*00 



" Refined Pearl Ash," or 
"Salt of Tartar," 

Potassa 57*10 

Carbonic Acid... 26*90 

Water i6*oo 

Foreign Salts ... ? 



100*00 



The '* salt of tartar '' is to be tested for 
strength in the manner as directed, at p. 66, 
each cubic centimetre of the normal (oxalic) 
acid liquor neutralizing* and representing 1*30 
of carbonate of potassa or 0885 caustic 
potassa. 

IFater. 

Hard water gives the soap a dull exterior^ 
and, therefore, it is better to use distilled 
water. To this end a reservoir must be pro- 
vided for the condensation of the exhaust 
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steam of the boiler and soap-pans. This 
reservoir should be of wrought iron gal- 
vanized, and so placed that the water may be 
conveniently drawn or pumped from it into 
the alkali-pan and feeders as may be required^ 
It may be remarked here, that while water 
is indispensable to the constitution of soap, 
it is not in a strictly chemical sense a fixed 
component. It is rather a mechanical asso- 
-ciate which can be almost wholly expelled by 
prolonged exposure of the soap to a heat of 
212° F. For practical purposes, however, 
it may be considered as constitutional to the 
extent of 24 to 32 per cent. ; and when soap 
will not, at ordinary temperatures of the 
atmosphere, retain the first-named proportion, 
then it is of defective quality. 

Glycerine. 

This substance is used in the manufacture 
of some kinds of toilet soaps. A very supe- 
rior quality as to density, light colour, and 
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general purity is made by F. Sarg, Vienna, 
and sold wholesale at the low price of eight 
to nine pence per pound. Price's Candle 
Company, London, also make glycerine of 
absolute purity, but its market price is com- 
paratively high. Glycerine is not unfre- 
quently adulterated with syrup or glucose. 
To detect them, it is only necessary to put 
five drops of the suspected glycerine in a test- 
tube, dilute with two fluid drachms of dis- 
tilled water, add one drop of pure nitric acid 
and three or four centigrammes of molybdate 
of ammonia, and boil the mixture. The 
liquor becomes deep blue in two minutes, if 
any syrup or glucose is present. Pure glyce- 
rine should have a specific gravity of i 252. 



CHAPTER IV- 



THE APPARATUS. 

An apparatus or plant for the convenient 
and economical manufacture of a daily pro- 
duct of three tons of soap and upwards, will 
consist of the following pieces. All the plates 
and figures in this chapter are drawn to a 
scale, and the letters of reference indicate the 
same parts in each and all of the plans of the 
battery. 

I. A steam-boiler of 25 horse power, with 
an engine of 8 horse power. The boiler must 
be made of the best iron plates, and quite 
strong enough to be worked under a pressure 
of ten atmospheres. 

In England, the recent Act of Parliament 
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for the suppression of the smoke nuisance 
requires that every furnace shall be fitted 
with an arrangement for the consumption of 
its smoke. A simple and efficient one is that 
shown by figs. 9 and 10. The principle is 
that of the Argand burner, the furnace bars 




being hollow, and perforated with holes for 
promoting the admission of air in proper 
degree for the perfect combustion of the fuel. 

To kindle a fire the doors, GG and B, are 
opened, and the operation conducted as in 
ordinary furnaces. 

" Decomposition of fuel having commenced, 
combustible gases are set free, portions of 
which escaping unconsumed, smoke appears. 



1 




SpeciaJly designed for W. MorfiCs Work an Soa^s. 
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**When the fire has been burning fifteen 
minutes to half-an-hour, close the ash-pit 
doors, and leave the ventilators, FF, and air 
passage door, B, open^ The large quantity 
of air which has been passing through the 
grate bars being thus shut out, and the de- 
mand for it in the furnace increasing with the 
increased heat and rapidity of combustion, it 
now seeks other means of ingress, and conse- 
quently passes with increased vigour into the 
air flue B'. 

^' The interior of the fire chamber soon be- 
coming highly heated, imparts a portion of 
this heat to the central conical bars, I. The 
cold air passing into the air flue^ B', and 
coming in contact with the bottom cross 
section, C, of the central bars, becomes in 
consequence evenly and moderately heated. 
Passing through these it impinges against 
the thin section, J, of central bars, which 
being hotter than the cross section, raises the 
temperature of the air still highen Passing 
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now along the sides of these it strikes the 
thicker portion of the bars, and these being 
seldom below a red heat, the air is made yet 
hotter. 

" The air-distributing bars being placed in 
the central portion of the furnace, and ex- 
tending its entire length, meets one of the 
conditions for perfect combustion, viz*, that 
every part of the burning mass, whether solid 
or gaseous, should be brought into contact 
with pure air ; — ^air uncontaminated with the 
products of combustion. By this arrange- 
ment there are the ignited carbon and com- 
bustible gases at the sides of the fire-chamber, 
and pure air in contact with these, while the 
hundreds of minute orifices between the bars 
permit the air to come into intimate contact 
with the fuel. When the combustible gases 
are set free and rise to the lowest series of 
perforations, the atoms of oxygen obtained 
from the currents of fresh air entering in 
minute streams, seize upon the atoms of the 
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gases which are at a high temperature, and 
form so many points of flame. 

*' If all the volatile carbon and the gases 
are not consumed at the lowest series of 
orifices, they pass up to the next, and so on, 
so that no part of the fuel escapes perfect 
combustion. Another important condition 
for perfect combustion is here met, namely, 
that the supply of air should be regulated by 
the demand, no more air being supplied than 
can be absorbed by the gas with which it 
comes in contact. This provision is of great 
value, because an excess of air beyond what 
is absolutely required for chemical union, 
must have a cooling influence ; but when all 
the air which passes through the perforations 
is required for combustion, heat is constantly 
developed. 

"By admitting the air by jets, minute 
currents are created at those points where the 
temperature is the highest. These of course 
are the points where combustion has already 

G 2 
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commenced. The atoms of oxygen seize with 
extreme energy upon the atoms of com- 
bustible material, in accordance with the in- 
exorable laws of chemical action, and the 
nitrogen and carbonic acid, together with 
water in the form of vapour, are carried off 
through the flue by the ascending current. 
In the use of coke, anthracite coal, or other 
carbonaceous fuels, the distribution of pure 
atmospheric air in a required quantity by the 
numerous jets, prevents the loss which would 
otherwise occur, by the escape of the fuel in 
the form of carbonic oxide. 

^'On filling the fire-chamber of this fur- 
nace nearly half full of shavings, saw-dust, or 
coal-dust, a fine exhibition of the complete 
combustion of volatile hydro-carbon ensues. 
These inflammable vapours are not perfectly 
colourless, but have a light cloudy appear- 
ance, closely resembling the gas which is 
conducted from the central cone of a candle. 
They may be seen playing among the par- 
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tides of fuel, and when they come in contact 
with the jets of air, the interior of the fire- 
chamber is filled with hundreds of beautiful 
gas lights, thus enabling us to raise steam in 
an exceedingly short space of time. Where 
saw-dust, shavings,, or any rubbish containing 
a considerable amount of hydro-carbons can 
be obtained, the use of coal may be almost, if 
not entirely, dispensed with." 

2. A super-heater in connection with the 
boiler is absolutely necessary, as it not only 
economizes fuel, but time also, by bringing 
the oil rapidly to temperature with steam of 
much lower pressure than would be required 
without its use. It is constructed of very 
thick wrought-iron welded tubes, v, and 
should consist of several coils or lengths after 
the form and proportions shown by Plate I. 
Each length, v, is made of pieces with screw- 
joints, 5, so that when any part may become 
burnt, it can be easily replaced without the 
trouble and expense of getting an entirely 
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new super-heater. It is only necessary to 
take down the side of the brick-work which 
encloses the super-heaten In the brick-work 
(front) above the fire-door is a small door, d, 
through which can be examined the heat- 
colour of the super-heater. 

The internal diameter of the tube is \\ to 
2 inches, and as the steam passes from the 
boiler into the super-heater, as well as from 
the latter into the jacket of the soap-pans, its 
temperature should be noted by means of a 
pyrometer properly adjusted to the tubes. 

Communication between the super-heater 
and soap-pans is made by means of the bronze 
cock, A ; and B is another bronze cock, which 
opens communication between the super- 
heater and the steam-boiler, or generator. 
When A and B are closed, the bronze cock, 
C, serves to open direct communication be- 
tween the generating boiler and the soap- 
pans. 

In the batteries hitherto installed by me 
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there were no pyrometers, because of the 
difficulty of ^obtaining such an instrument 
of suitable construction. Now, however, 
good ones are manufactured by W, J. Led- 
ward, Middleton-on-Tees. That intended for 
gauging the high temperatures of super- 
heated steam is known as Gauntlett's Patent 
Pyrometer. The tubes are of highly re- 
fractory clay, and its action is both sensitive 
and durable under any pressure of steam. It 
is made to register from o to 2000° Fahr., or 
to indicate an equivalent range according to 
the scales of Celsius and Reaumur as may be 
desired. The cost is 4/. 45. for the instru- 
ment as described ; but they are made also 
at the higher cost of 8/. 105., with a clock- 
work attachment, whereby the temperature 
is recorded on a sheet of paper by the 
pyrometer itself. The instrument, and its 
mode of application, are shown by Figs. 1 1 
and 12. 

3. A strong wrought-iron soap-pan, with 
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Steam-jacket, stirrer, and framework, after the 
form and proportions shown by Plate II. 
The thickness of the iron plate should be 




about five-eighths of an inch, in order to 
insure durability and prevent accidents, for 
the steam will be used at a pressure of 50 to 
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60 pounds. This pan serves for the boiling 
of the soap, and it should be placed as near 
as possible to the steam-boiler, but in an 
apartment separated from the boiler-room by 
means of a brick partition. This close prox- 
imity is indispensable when a super-heater is 
not provided, in order to prevent the cooling 
and condensation of the steam during its 
passage from the boiler to the pan ; and then, 
also, the steam must be used at the high 
pressure of 75 to 80 pounds. The tube 
which feeds the pan with steam should have 
an interior diameter of at least 2 inches. The 
lower part of the pan must rest upon a strong 
foundation, and about 3 feet below the level 
of the floor of the apartment, in order to 
produce solidity, and facilitate the shovelling 
out of the finished soap into the cooling 
frames. The space between the sides of the 
pan and its cast-iron framework or support, 
Q, should be closed with earth and brick-work 
so as to economize Jieat. The discharge 
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tube, 0, of the jacket should have its exit 
outside the building, or better, in the con- 
densing reservoir, so as to prevent incon- 
venience from an atmosphere of steam, and 
save the distilled water for making the so- 
lutions of alkali. Above the soap-pan is a 
moveable curb, O, which can be fitted to its 
place, at will, by means of its india-rubber 
joint and press screws, n, p, drawn to a scale 
of one-fourth the natural size on Plate III. 
The object of this curb is to allow room for 
the intumescence and uprising which occurs 
in the first stage of the boiling operation. 
A wheel arrangement, w^ at each side of its 
outer circumference, affords the facility of 
pushing it back, or drawing it forward, upon 
the railway fixed in the wall at the rear 
and the columns, N, of the cast-iron frame, 
when the finished soap is to be shovelled 
into the frames, or a new boiling is to be 
made. 
The pillars, N, of the iron frame, support 
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the gearing, M, which moves the stirrer, R', 
at the rate of forty revolutions per minute. 
A more rapid movement would impair the 
density of the soap. The stirrer, R^ is 
strongly made of forged iron, so as to resist 
the power of the paste towards the end of the 
boiling, when it becomes dry and stiff : and 
as the. paste has then a tendency to move 
around in mass, it is necessary to make the 
stirrer with two wings, or sets of blades, 
moving in opposite directions, in order to 
produce a thorough action. In other words, 
the lower dasher, or wing of the stirrer, must 
move against the upper. In default of such 
a double stirrer, there must be toothed 
traverses, or cross-bars, strongly fastened to 
the sides of the pan, for breaking the paste as 
it is carried round in mass by a single wing. 
The blades or teeth of the stirrer should 
always be arranged vertically, if possible, as 
they produce a much handsomer paste than a 
horizontal stirrer. 



V 

V 






92 THE MANUFACTURE OF SOAPS. 

The simpler arrangement of fixed traverses 
with teeth for breaking up the soap paste as 
it is driven round by a corresponding re-^ 
volving dasher, economizes the cost of the 
pan and its accessories in an important 
degree, for the double revolving stirrer is a 
patent invention, and requires compound and 
expensive gearing to put it in motion. The 
latter, however, has some advantages in its 
favour, though not sufficient to counter- 
balance its greater cost. Plate III. shows 
the pan of simpler construction in the most 
approved form and proportions, and after my 
own design. 

In all respects, except the stirrer and gear- 
ing, it is the counterpart of the pan shown by 
Plate IL The stirrer is a single one, and 
therefore requires a much simpler and less 
expensive gearing, M. Its arms are fitted 
with cross-teeth, r, so placed as to intersect 
the cross-teeth of the traverses, n, fixed 
across the diameter of the pan to the sides, 
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and acting as breaks. All parts of the mass 
are thus reached during the revolution of the 
stirrer, and the stirring is, therefore, thorough. 
These traverses, as well as the arms of the 
stirrer, may be of cast-iron, provided care is 
observed to select it of good quality. In this 
drawing, the slot, m, which closes the opening 
in the curb, O, is shown with its binding- 
clamps, /, in place, as well as separately, 
and drawn to a scale of one-fourth the 
full size. 

The pan has the capacity for working ten 
hundredweight of oleic acid at each opera- 
tion ; and four operations may be put through 
readily each day of twelve hours, thus giving 
a daily product of three tons of soap and 
upwards. The dimensions of the pan, and 
indeed of all the several pieces of apparatus, 
have been determined, by a long and costly 
experience, as the best with regard to eco- 
nomy of time, fuel,* labour, and of maximum 
excellence of soap. 
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4. To obtain uniform results the propor- 
tions of raw materials must be weighed or 
measured exactly at each operation. For the 
measurement of the red oil it is necessary to 
have an iron vessel gauged to 1000 pounds 
and placed above and near the soap-pan so 
that its contents may be allowed to fall into 
the latter through a cock tube. This gra- 
duated vessel is to receive its charge from 
the large reservoir provided for storing the 
oil, and through a fine sieve of tinned wire 
cloth in order that any sticks or dirt may not 
enter the soap. A more convenient arrange- 
ment would be to affix to the large or storage 
reservoir one of Forrest's measuring tubes, 
shown by O, figure 13, This tube may be 
made of sufficient capacity to measure ten 
gallons each time, and the oil may be drawn 
from it into the soap-pan through a sieve as 
before directed, and the measuring repeated 
until the requisite charge is run into the 
soap-pan. 
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1 1 should be remarked here that the 
storage reservoir must be supplied with a 
close iron tube hugging its interior sides near 
the bottom and debouching on the outside 
into a drain, for the passive of a current of 



steam when it may be necessary, in cool 
weather, to increase the fluidity of the oil for 
straining. Here, too, the measures should 
be taken as near 62° Fahr. as possible, but 
sometimes there are oleins which remain 
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thick up to 75"" and even So"" Fahr. In these 
latter cases rather scant measure must be 
taken to compensate for the contracted state 
of the olein. 

As the barrels or hogsheads of oleic fat 
reach the factory, they should be rolled into 
a store-room kept always at 70"" to 80° Fahr. 
In winter this warmth may be readily and 
economically maintained by means of an iron 
tube running around the wall just above the 
floor, and connecting with the steam boiler 
of the factory. A stop-cock attached will 
allow the steam to be let on or shut off as 
may be required. 

The oleic fat being thus kept fluid can be 
readily pumped at will into the reservoir, 
placed above or below according to the 
arrangement of the factory. The " American 
Rotary Pump," shown by figure 14, which 
will lift 25 feet and force to any distance, is a 
most serviceable implement for mounting the 
oil from the barrels into the storage reservoir. 
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It costs, with barrel attachment, about 4/. or 
less. 
5. A wooden platfonn, H, Plates 8 and 9, 




supported by pillars or posts of twelve feet 
height from the floor, is placed above the 
soap-pan for the arrangement of the alkali 
vessels. 
6. The soda-pan or feeder is cylindrical, as 
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shown by figure 15. It is made of wrought- 
iron plate lined or coated with lead on. the 
inside. It should be fitted inside with a 
gauge-rod, so as to facilitate the proportion- 
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Fig. 15. 

ing of soda solution according to the several 
kinds of soap to be made. The liquors 
should be measured always at 62"* F., as 
nearly as possible, that degree being the 
ordinary temperature of the atmosphere 
of the interior of the manufactory. If this 
precaution is not regularly observed the 
expansion of the liquids, varying with the 
temperature, will cause inequality of weights. 
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The feeding-pan is firmly fixed in place by 
means of a circular support, and has its exit 
tube and cock passing through and below the 
floor of the platform. The cock must have a 
large passage-way or bore, in order that it 
may not become stopped or fixed by the 
crystallization of the soda salt. To more 
perfectly protect against such an annoyance, 
the cock and tube must be thoroughly washed 
out with a jet of steam after each operation^ 
The opening in the bottom of the 
feeder, to which the exit tube is 
adjusted, must be furnished with a 
movable tampon, a, figure i6, of 
india-rubber with irgn handle, b^ so 
that it may be closed or opened at 
discretion. The tampon must always 
be in its place when the feeder is 
charged with solution ; otherwise the 
liquor will run down into the tube before 
the proper time, and, by cooling and crystal- 
lizing around the cock, cause the latter to 
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*' stick." The internal diameter of the exit 
tube should be one and seven-eighths to two 
inches. 

This feeding-pan is heated by a current of 
steam descending from the top, through a 
lead-coated iron tube of about a half-inch 
internal diameter, and flowing out at the 
bottom. The more convenient dimensions 
for a feeder or alkali pan are 38 inches in- 
ternal depth by 30 inches internal diameter, 
and there should be one for each soap-pan. 

Refined Jarrow ash of 52"^, the soda 
material employed in this system,. being very 
white, soluble, and free from sand or silex, 
its use' dispenses with the necessity of a 
reservoir for storing a ready supply of alka- 
line solution, as the requisite portion for each 
boiling of soap can be dissolved in the feeder 
as wanted. This saves considerable expense 
in equipping a factory. The water must be 
always brought to boiling before commencing 
to add the ash, else the latter will form lumps 
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and cause delay in the solution. So also the 
better to insure against this latter annoyance, 
the ash should be sifted in through a coarse 
sieve, during constant stirring of the liquor. 
At the mouth of the tube, running from the 
feeder, there should be a sieve-arrangement 
so as to intercept any possible dirt or solid 
particles as the liquor runs into the hot 
oil. 

To save the trouble of weighing the Jarrow 
ash for each and every batch of soap, strong 
iron-edged boxes of oak, holding the required 
weight, should be provided as measures for 
carrying it to the solution-pan. . This ash, 
being generally of uniform composition and 
specific gravity, rarely presents any variation 
of the relation of weight to volume. When 
bought of 52"* strength and wholly carbonated, 
there is no margin for an extra proportion of 
foreign matters. 

7. A pan, figure 17, similar in form to the 
feeder, but of only twenty or thirty gallon^ 
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Fig. 17. 



capacity, say twenty-one inches wide, and 
thirty-six inches deep internally, is to have 

a place adjoining the soda- 
feeder, this vessel being for 
the purpose of containing and 
heating the water which gives 
to the paste its final treatment 
or washing. Its exit tube is 
fitted at the end with a pomme 
cTarrosoir or perforated spout, 
so as to spread the water as it 
falls into the paste. The given proportion of 
water being put into the pan and brought 
to 212'' F., by means of the current of 
steam entering through a lead-coated tube, 
is then ready for use. This water-pan 
is to be constructed of iron plate coated 
with zinc, and known as galvanised iron 
plate. 

8. An iron-plate reservoir of two thousand 
gallons is necessary for storing the condensed 
water to be used in making the solutions of 
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alkali and in washing the paste. This reser- 
voir should have a scale graduated to gallons, 
and be supplied also with a strong and large 
cock. If possible, distilled water should be 
used for making the solutions of alkali, more 
particularly when that from the well or 
hydrant is hard ; for then the waste of soda 
is prevented. The exhaust steam from the 

engine and pan jackets should be condensed 
for this purpose. 

9. Two thermometers, figures i8, 19, of 
about four feet in length, are to be sus- 
pended by cord and pulley over the soap- 
pans. They should be set deeply in round 
wooden stems or supports, and have -porce- 
lain or slate scales at their upper parts. 
Each scale is to have only six graduations 
expressed by the ciphers, as will be described 
below. 

Over the length of the glass tube is an 
arched slip of wood as a cover protection 
against breakage, shown by z. 
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The interval of 
the scale is divided 
into spaces and sub- 
spaces represent- 
ing 20 and 4 de- 
grees respectively. 
It commences at 
250° Fahr. = xv. 

The highest de- 
gree to which the 
oil need be heated 
is indicated by 
A A = 320°. The 
other extra line 
below B B is placed 
at 282" Fahr., or 
the minimum. 

This mystery of 
ciphers is designed 
to conceal the ac- 
tual temperatures 
employed, from the 
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workmen and outsiders, in taking the tem- 
perature of the oil when it is about to be 
converted into soap. 

10. A gauge rod of wood for the feeders, 
graduated to gallons after the form of that 
in the alkali feeder, is required for measuring 
the necessary proportions of wash water. 

11. Sixty iron frames are necessary for the 
cooling of a daily product of two tons of 
soap. To prevent the coloration of the ex- 
terior of the soap by iron rust, the frames 
must be made of galvanized iron, or else 
lined with a thick cotton duck previously 
well shrunk. The form and proportions of 
these frames are shown by Plate 4, each 
frame having a capacity of about 400 pounds 
of soap. The side pieces are wrought-iron 
plates, and the ends and bottoms are of castr 
iron. They move on wheels, and can be put 
together and taken apart at will, the movable 
clamp irons, a, serving to hold the several 
parts in place. To insure durability and 
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freedom from accidental breakage, the axles 
must be of wrought-iron. 

12. Two shovels of strong steel plate are 
required for transferring the finished paste 
from the pan into the frames. They should 
be rounded at the end comers and have 
handles of five feet length. These handles 
must be strongly set to the shovel in order 
to prevent breakage in reaching the further 
side of the pan. 

13. Two cutting-machines, one for bars 
and the other for blocks. The cheapest and 
most efficient form is that used in England, 
and shown by Plates 5 and 6. The frame- 
work is of wood and the mountings of 
wrought-iron. As much annoyance is occa- 
sioned by the frequent breaking of the cut- 
ting wires, I have made an improvement 
which remedies that defect in the most 
satisfactory manner. This consists in the 
substitution of thin steel knives, k, for 
the usual wires, which are not sufficiently 
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strong for cutting the hard soap of this 
system. 

14. Soap for manufacturers' use need only 
be cut into bars ; but, for the general market, 
it is expedient to supply tablets of a pound 
or less, and in order to give them a distinct 
imprint of the trade mark, and otherwise 
impart a handsome appearance, they should 
be pressed. A very serviceable machine for 
doing this work rapidly is made by A. Noel, 
No. 98, Rue R^beval, k Belleville, Paris. 
After some little experience in working it, 
one man can press 7,000 to 8,000 blocks per 
day of twelve hours. This press and its 
accessories are shown by Plate 7. It costs 
16/., and with engraved mould box 8/. ad- 
ditional. Soaps pressed in this manner are 
not only more convenient for use, but pack 
better for exportation, as there are fewer 
points of contact to cause sweating or soften- 
ing of the outer surfaces of the blocks in the 
hot atmosphere of the ship's hold. 
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Two pans, and their accessories, as de- 
scribed, constitute a battery; but, for a 
moderate scale, one pan, and half the pre- 
scribed number of cooling frames, will form 
a sufficient plant It is more economical, 
however, as to rent, office expenses, fuel, and 
labour, to work two pans at a time, if the 
demand for soap will justify that course. 

Another point of economy is to have the 
pipe-connections of the jacket pans of thick 
and strong copper, for, though more costly 
at first, they are cheaper in the end than 
those of iron. They keep in good order, and 
save loss of time by reason of leaks and 
necessary repairs. The tubes for conveying 
the alkali from the feeders to the soap-pan 
should be of copper coated with lead. 



CHAPTER V. 



THE ARRANGEMENT AND COST OF A 

FACTORY PLANT. 

The factory established in London accord- 
ing to my plans, is to be considered a model 
one, as all its appointments are the result of 
a tedious course of experiment on a practical 
scale. Its cost, therefore, is much more than 
would be that of a new plant constructed 
from the approved designs now shown in 
Plates 8, 9, and lo. These represent the 
apparatus in place just as it has been worked, 
all the measurements being to a scale. On 
the score of economy as well as convenience, 
it is expedient to have two pans, so that while 
one is being emptied, the other may be put 
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into operation. The factory should have 
some yard and shed room for storing the 
empties* 

SIDE ELEVATION OF THE ANNEX CONTAINING 

THE MACHINERY. 

Plate 8. 

Ay Ay A. Walls and roof of building. 

B^ B. Floors of ditto. 

C Chimney shaft 

D. Brick piers for supporting the soap-pans. 

Ey E. Two lead-lined circular feeders, for alkalL 

F. Galvanised-iron feed-pan or washer, for water. 

If, If, Supports and casing of wood for E, E, and F. 

/. Main steam-pipe to the feeders. 

yi Water supply to ditto. 

JT. Shafting and rigging for driving stirrer gear. 

Z. Leaded-copper supply-pipes from feeders. 

Aff M» Stirrer gear. 

Ny If. Iron columns to support Af, M. 

Oy O. Movable curbs (with movable fronts) running on 

railway. 

Py P. Iron-lever arrangement, for raising and lowering O^ O. 

Q, Q. Standard frames of iron for soap-pans. 

E, E. Pans, with stirrer inside, for a charge, each i^zoo lbs. 

oil 

S, S. Manholes in brickwork. 

T. Super-heater. 

U Pipe regulated by cocks and leading to pans E, E, for 
supply of either raw or super-heated steam. 
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Plate 8. 

V. Steam-engine. 

W, Foige, vice, anvil, and tools, 

X, Water dstem. 

K Oil reservoir, with pump for chaining the measure Z 

Zi Iron cylinder for measuring oil 

a, a. Bloir^pipe. 

b, b. Water supply l» pump. 

c Driving band from engiM to the gear above. 

d, d. Movable gutter for leading oil fiom measure to pans. 

e, d Steam pipe, passing through the oil xcservoir Yy to 

keep fluid the contained oil, so that its contents of 
solid matter may be uniform throughout 
y, Tampoa 



END ELEVATION. 

Plate 9. 

A, A. Brick walls of building. 

By B. Floors of room and balcony platform above. 

/>*. Brickwork of steam boiler. 

D. Brickwork of pier-support for soap-pans. 

H. Wood support or stand for E. > 

G, Thermometer, gallows, and pulle3rs. 

JT. Driving pulleys for stirrers. 

Oy 0. Movable curbs, as shown by dotted lines. 

Q. Iron framework, for supporting soap-pans. 

R. Soap-pans with stirrers inside. 

V\ Steam-boiler. 

V. Steam-engine. 

c\ Driving rigger. 

c\ Overhead gear, with pulleys, &c. 
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Plate 9. 




C, 


Driving belts. 


0. 


Iron railway on which the curbs are moved back and 




forwards. 


P. 


Iron lever arrangement for raising and lowering curbs. 


G\ 


Thermometer suspended on pulleys from a gallows. 


V\ 


Steam-pipe to engine. 


v\ 


Exhaust-pipe from engine. 


V*. 


Pit for flywheel of engine. 




GROUND PLAN. 


Plate la 




A, A. 


Brick walls of building. 


B,B. 


Floors of room and balcony platform above. 


D,D. 


Brickwork of pier for the soap-pans. 


V\ 


Steam boiler ; F*, safety valve ; F*, steam chest 


R,R. 


Soap-pans and cast-iron supp6rts or framework. 


U. 


Steam-pipe to super-heater. 


U\ 


Steam-pipe to soap-pans. 


V\ 


Main steam-pipe to engine. 


1/,V. 


Water supply from engine pump to boiler. 


b,b. 


Water supply from cistern to engine pump. 


X. 


Water-cistern. 


V. 


Engine. 


V\ 


Exhaust-pipe. 


C. 


Chimney-shaft 


C\ 


Flue. 


T. 


Super-heater. 


Y. 


Oil reservoir. 



The following is a fair estimate of the total 

• « 

cost of a factory equipment, of the best mate- 
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rials and workmanship, after the plans and 
descriptions already given : — 

One steam-boiler (2 5-horse power) ;£2oo o o 

One steam-engine (8-horse power) 100 o o 

One super-heater . 20 o o 

One water tank (2000 gallons) 32 o o 

One oil tank (2000 gallons) 32 o o 

One oil measure and pump 12 o o 

One platform balance 20 o o 

Two soap-pans, frames and gearing (8 to 9 tons) ... 300 o o 

Two alkali feeders (lead-lined) 20 o o 

One water feeder (galvanised iron) 500 

Shafting and pulleys 25 o o 

Sixty cooling-frames (galvanised iron) 325 o o 

One cutting-machine, large 15 o o 

„ „ small 10 o o 

Two thermometers 400 

Four iron boxes on wheels (galvanised iron) • 25 o o 

Press and dies 50 o o 

Fittings in metal 50 o o 

Copper, iron, and lead tubing 30 o o 

Bronze cocks 20 o o 

Machine work 35 o o 

Carpenters' work and materials 50 o o 

Masons' work 50 o o 

Incidentals 100 o o 

Superintendence 200 o o 

Total cost of plant ;£i73o ^ o 



I 
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Lifting Pulley. 
It will be proper here to mention an 
economical, convenient, and powerful appa- 
ratus for lifting the several 
parts of the heavy machi- 
nery into place, called " the 
differential-pulley blocks." 
As made and sold in Eng- 
land, it is shown by fig. 20 ; 
and one by which a man 
can lift two tons will cost, 
with spocket wheel and 
the requisite quantity of 
chain, 4/ When worked 
from below by pulling the 
chain, the length of the 
latter must be four times 
^«- ^- the height of the lift. 

The shears are of unequal diameters, and 
there are two snatch blocks. As the load 
ascends, . the empty hook descends, thus 



ARRANGEMENT, 6-r. OF FACTORY PLANT. 115 

forming a double lift, and obviating the 
necessity of pulling the chain down for a 
fresh load. The load will remain suspended 
at any height, even when the hand may be 
suddenly taken from the chain. 

To raise or lower light weights quickly, a 
noose must be formed in the hand chain, or 
a hook attached to it 

This apparatus is quite portable ; but, 
before moving it from place to place, it is 
necessary to tie the four chains tightly round 

« 

and close to the upper block, and the two 
chains, also, close to the lower block, in order 
to prevent any twisting. It is also necessary 
to remember that the pulleys will not work 
freely when the chains are twisted, and these 
must be kept, therefore, in proper adjustment. 

Lubricator. 

Another aid to the operations of the factory, 

on the score of convenience and economy, 

should also be noted here. It is a very 

1 2 
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simple implement, acting automatically, for 
keeping the bearings of the shafting well 
greased. This lubricator is shown by fig. 

21, about half of the full 
size, and it costs about a 
shilling. It is known as 
Lieuvain's needle lubri- 




B 
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cator, and is constructed 
upon a pneumatic, self- 
acting principle. The 
bottle, or portion A, which 
contains the oil, is of glass, 
fitted at its neck with a 
wooden stopper B, through 
which passes a conical metal tube C, forming 
the only exit for the oil. D is a moderator- 
tube. * In order to regulate the supply of oil, 
a metal rod or needle E passes through the 
tube. The stopper is made of wood in order 
to accommodate the contraction and expansion 
of the neck of the bottle by heat or cold, 
and thus prevent breakage. 
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The apparatus is filled with oil and turned 
neck downwards, and the lower end of the 
stopper is fitted over the bearing of the shaft ; 
the needle (E) alone descends, and comes into 
contact with the parts requiring to be lubri- 
cated, the least movement of which produces 
an oscillation or vibration of the needle which 
. disengages a small portion of oil and causes 
it to descend from the globe, the quantity 
being in proportion to the speed. When the 
machinery stops, or is not in motion, no 
oscillation of the needle takes place ; and the 
pressure of air at the base of the tube, as 
well as the partial vacuum formed in the 
globe, prevent the oil from descending until 
the machinery is again set in motion. 

Its economy in saving of oil is incredible ; 
an ordinary bottle, containing but a small 
quantity, will lubricate a small shaft turning 
150 to 200 revolutions per minute, for up- 
wards of a month. 

Should the oil descend too freely, in con- 
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sequence of the lubricator being fixed* in a 
high temperature, or other cause, the needle 
rod should be replaced by a thicker one ; or, 
on the contrary, if insufficiently, the rod 
should be slightly filed on one side, or a 
thinner one substituted. These alterations, 
however, are rarely necessary. 



CHAPTER VI. 



THE PROCESS. 

As has been already remarked, red oil is a 
fat acid, and *' sal soda " is a salt which 
contains a large quantity of water of crystal- 
lization. Consequently, when these two 
materials come together in the pan, under 
conditions which promote the heating and 
mixing of them simultaneously, decomposi- 
tion of the salt takes place. The carbonic 
acid escapes as gas, being driven off by the 
more powerful fat-acid ; and in its haste to 
get away produces a great boursoufflement or 
uprising to near the top of the curb. At 
the same moment the fat-acid unites with 
the soda, thus rendered caustic by being set 



I20 



THE MANUFACTURE OF SOAPS. 



free from its carbonic acid ; and these two 
elements in combination carry along with 
them the isolated water of crystallization of 
the soda salt to form soap. The soap, being 
thus composed in a manner strictly chemical 
and scientific, possesses very superior pro- 
perties not easily imitated by any other 
method. The water of crystallization of the 
soda salt becomes, by this means, the water of 
constitution of the soap, and, entering therein 
at the moment of elimination, fixes itself per- 
manently as a .definite part of its composition, 
and not as a mere mixture ingredient. 

The following diagram will explain the 
changes which take place in the soap-pan. 

» 

i 
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In making soaps with neutral fats, it is 
necessary to use caustic lyes in order to break 
up the natural combination of the fat-acids 
with their glycerin base. This requires many 
changes of lye, repeated and prolonged boil- 
ings, as also much experience. Moreover 
the process is uncertain, time-consuming, and 
expensive. All these disadvantageous cir- 
cumstances are avoided by the use of this 
system. The soap is made in one simple 
operation, so that four boilings, at least, may 
be completed daily in each pan ; whereas two 
weeks are required for only one boiling by 
many of the usual processes. 

The first step is to heat the soap-pan 
thoroughly by means of a current of steam 
let into its jacket, the steam-boiler being 
under a pressure, at the time, of four atmo- 
spheres. The charge of red oil or fat acid, 
say 1000 pounds, is then to be run into the 
pan through a sieve, and the heat of the 
steam raised by super-heating. The usual 
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custom, in the absence of a super-heater, is to 
raise the steam in the boiler to a pressure of 
five to five and a half atmospheres ; but this 
latter degree should be the extreme. When 
the intervention of a super-heater is em- 
ployed, its tubes must be kept at a violet 
or bright violet redness. Care should be 
observed also to stir well for three to five 
minutes after drawing up the thermometer, 
and just previous to adding the alkali-liquor, 
in all those cases where solid fat or rosin 
mixture forms part of the fat stock ; other- 
wise the resulting soap paste will not be 
homogeneous or handsome. 

During the heating of the oil, the curb o 
is to be adjusted to the pan r (Plates 2 and 3) 
by means of its screws, /, and india-rubber 
washer, n, and the slit-gate, m^ of the curb 
arranged tightly in place — ^a work which 
consumes only a few minutes. The ther- 
mometer, fig. 18, is then to be lowered into 
the oil, and the degree of heat observed from 
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time to time. When the oil has reached a a 
(320° Fahr,), the thermometer is to be drawn 
up. Two minutes afterwards the oil will be 
hot enough to receive the alkali. In heating 
the oil, care should be observed not to exceed 
in any instance the 320"" ; nor yet to have it 
cooler than b b, or 280"" Fahn 

In the meantime the solution of alkali 
must have been made quite ready for enter- 
ing the oil at this moment. This is done by 
charging the feeder, fig. 15, with the neces- 
sary quantity of water, raising it to 212° Fahr. 
by a current of steam, and then sifting in the 
equivalent proportion of Jarrow ash during 
continuous heating and stirring until all the 
ash is dissolved. The addition of the ash 
must be gradual to prevent " lumping " and 
delay. The liquor itself must be at 212'' 
Fahr. when let into the heated oil. 

If a neutral soap is required, then the 
proper quantity of Jarrow (52°) carbonated ash 
will be 190 pounds per 1000 pounds of oleic 
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acid. For a strong soap the proportion must 
be increased to 210 — 225 pounds. In each 
and every case, and to promote facile solution 
of the ash, two pounds of water must be taken 
for the solution of every pound of ash, or say 
one imperial gallon for every five pounds. 
This is rather more than the equivalent 
necessary for the formation of crystallized 
" sal soda," but the slight excess will pass 
off during the cooking of the soap. The 
solution of ash should have 212"* Fahr. at 
the moment it is allowed to enter the oil ; 
and at the mouth of the exit pipe there must 
be a bucket-sieve of galvanized iron and 
galvanized wire cloth to intercept the passage 
of any coarse particles or dirt. All being 
ready, the cock of the feeder is then to be 
opened, and the flow allowed to commence 
under such regulation that the whole shall 
not be less than six nor more than twelve 
minutes entering the oil in the soap-pan 
beneath. The stirrer is to be set in motion 
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a minute or less after the flow of the alkali- 
liquor commences, and continued with the 
heating, uninterruptedly, during the cooking 
of the soap. 

The chemical action being very prompt 
and very brisk, there is consequently much 
intumescence of the mass at first, and some- 
times even a tendency to overrun the curb. 

This boursoufflement or uprising is due to the 
escaping carbonic acid of the alkali which, 
in assuming the form of gas, renders latent, 
at the same time, a great amount of heat. 
For this latter reason it is necessary to keep 
the current of steam at a temperature of four 
to five atmospheres (280'' — ^310* Fahr.) during 
all the time of finishing the soap. As soon 
as the cream spongy mass produced by the 
boursoufflement has fallen to the bottom of 
the pan, it is time to loosen the curb, and 
push it tack off" the pan. 

The subsidence of the mass occurs about 
five minutes after the addition of the last 
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portion of the alkali. During the fifteen 
subsequent minutes, the mass changes from 
its spongy state into that of a clear, soft, 
homogeneous paste which soon assumes a 
brilliant appearance. Later it becomes more 
consistent; and in one hour and fifteen to 
thirty minutes from the moment that the 
alkali commenced to fall into the oil, the 
paste is so stiff and dry that it " cuts " or 
peels from the walls of the pan and the 
blades of the stirrer. A sample taken out 
at this moment upon a spatula quickly 
hardens at the surface, but gives a glazed 
streak when the finger is drawn across it. 

At this stage of the operation, the paste 
should receive a wash of eight or ten gallons 
of boiling water from the feeder, fig. 17^ 
above. To equalize the distribution of the 
water throughout the mass, it should fall 
through a cullender-spout at the end of the 
exit tube of the feeder. As the stirring and 
heating proceed, the paste becomes, at first, 
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quite soft, but at the end of fifteen to twenty 
minutes it has regained its previous stiffness. 
This washing is necessary to give the soap 
its maximum excellence, and to diminish 
very materially any tendency it might have, 
otherwise, and in cold weather, to effloresce 
on the surface. 

Previous to adding the wash water, the 
curb is unfastened by removing the screw 
clamps, and then pushed back on the railway 
from off the pan, so that time may be saved 
in preparing the latter to be emptied of its 
contents at the proper moment. The soap 
thus made is ready to be shovelled from the 
pan into the cooling-frames, Plate 4, an opera- 
tion which requires the labour of two men 
for twenty minutes. 

The soap represents the system in its 
integrity, and contains in the hundred 
parts — 

Oleic Acid , 65*00 

Soda 67 to 7*50 

Water 27-50 
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The soda in this soap bears the ratio of 
ten to eleven and a half of caustic soda to 
one hundred of oleic acid, by weight. If 
more than the normal quantity of water is 
required in the soap, it can be added after 
the washing, it being only necessary to stop 
the heating and stirring at the moment that 
the paste has acquired sufficient stiffness 
without having lost too much of the super- 
added water, by evaporation. 

So, also, if it is required to diminish the 
cost of the soap by the use of an adulterating 
material, such as pipe-clay, sulphate of 
barytes, or dried sulphate of soda, it is to be 
sifted into the paste after the washing, and 
during constant stirring. 

The better way, as to the sulphate of 
soda, however, would be to apply it in fluid 
form, for which purpose lOO to 150 pounds 
of the dry sulphate of soda are put into 
the wash-feeder with 30 gallons of water, 
and brought to solution by boiling. The 
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heating and stirring of the paste must be 
continued while the liquor is running into 
it, and until sufficient stiffness has been 
assumed. 

In the cases of pipeclay or sulphate of 
barytes additions, the heating is to be 
stopped, but the stirring must be continued 
uninterruptedly so as to produce a thorough 
mixture. 

The addition of sulphate of soda improves 
both the colour and hardness of the soap in 
material degree, without seeming to injure 
its washing qualities, or degrade it otherwise 
than in composition. Consequently from 
five to ten per cent, may even be mixed with 
the soda ash in the manufacture, provided 
the soap is not to be used for the purposes 
of the dyer, calico-printer, and manufacturer 
of woollens. 

. As soon as one batch of finished soap is 
shovelled out of the pan, the oil for the next 
operation must be poured in, so as to make 

K 
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the boilings quickly successive, and thus 
economize time. 

In order to secure uniformity of results, it 
is indispensable to observe, as strictly as 
possible, an uniformity in the weights and 
measures of the materials, the degrees of 
temperature, and the duration of the dif- 
ferent stages of the manufacturing process. 
In this way, the soap will be always complete 
after a model, even though, as sometimes 
happens, in the case of certain brands of oleic 
acid, it may appear soft at the expiration of 
the regular time for the boiling. In such 
instances the paste may be more conveniently 
ladled out of the pan into the frames. 

The paste is generally very firm in the 
frames on the day following, and it is hard 
enough to be stripped and cut into bars and 
blocks on the second day. In order that the 
blocks may have a handsome smooth appear- 
ance and a distinct imprint, they should be 
exposed for some hours before being pressed. 
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This exposure dries and hardens the surface. 
So, also, exposure after the pressing bleaches 
the surfaces. 

One batch of soap, that is, the quantity 
made in one pan at a single operation, is 
called a cuite. 

Three to four pounds of rosin per lOO 
pounds of oil, give a beautiful smooth ap- 
pearance to the paste, and effectually prevent 
efflorescence in all soaps which contain less 
than 1 1 50 caustic soda to the loo of oil. 
To prevent its giving a dark colour to the 
soap,, it must be added to the oil during the 
heating of the latter and when it has reached 
200'' Fahr. The mixture of oil and rosin 
must then be further heated to ^id' Fahr., 
and stirred for three minutes, just previous to 
letting in the alkali. The first quality of 
white rosin must be used. Its actual presence 
is not appreciable in the soap, to the eye at 
least, and it makes a wonderful improvement 
in the smoothness of the paste and quality of 

K 2 
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the soap ; always provided, however, that the 
oleic acid is not thin. 

In many respects, however, it will be more 
advantageous to add rosin soap, as made 
according to the instructions given in 
Chapter VIII., when the fat soap is finished, 
rather than rosin itself at the commence- 
ment of the operation. In such cases, the 
amount of rosin soap may be five per cent., 
or about 80 to 100 pounds per cuite of fat 
soap. 

When the soap is made simply of a single 
fat and alkali and water, without any other 
admixture, it is termed normal soap as to 
its constituent fat ; it being understood, how- 
ever, that the quantity of ash employed in 
making the " normal soap " shall not much, 
if at all, exceed the equivalent proportion of 
19 pounds per 100 of oil. 

The machines for cutting soap have been 
described at page 106, but it remains to 
explain the mode of working them. When 
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the soap is su fficiently hard, it is to be 
stripped by the removal of the sides and ends 
of the frames, for which purpose it is only 
necessary to loosen and remove the binding 
clamps with a hammer. If the frames have 
been made of iron coated with zinc, or 
" galvanized," then the block of soap strips 
easily and with a smooth skin. On the top, 
however, there is a hollow owing to the con^ 
traction of the mass during cooling. This 
uneven surface must be levelled by cutting 
it down to a smooth plane. To gauge a 
straight line as a guide for the cut, the rod, 



Fig. 23, is used. It is nothing more than 
a rod of wood with bevelled teeth like pro-r 
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jections of steel on one of its surfaces. It 
should be as long as the frame is deep, and 
being placed with the lower end upon the 
base of the frame, is drawn along the sides 
and ends of the block of soap, as shown in 

Fig. 22. 

The teeth trace the lines which the cutter 
is next to follow, not only for levelling the 
surface of the block, but for further dividing 
the latter into slabs. The manipulation for 
slabbing is very simple, and may be done 
with a malleable iron wire or a slabbing 
gauge box. The wire is shown with its two 
wooden handles by Fig. 24; and with the 
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Fig. 24. 



bend arranged around one end of the block 
must be drawn forward at the other end in 
the line scribed by the gauge rod, so as to 
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make an even cut. Each slab is to be set 
aside as soon as cut. 

The first or upper uneven slab having been 
removed by means of the wire, then, for the 
further cutting down of the block, it will be 
better to use a slabbing-machine in place of 
the wire. This is a very simple implement, 
Plate II, which can be set, readily, to any 
gauge, and does its work both smoothly and 
rapidly. It consists of a beech or cherry- 
wood frame-work, a, with long iron handles, 
B, in front. These handles are hung in 
hooks, ^, so that their position may be under 
the control of the workman. Running 
across the box is a malleable iron wire, d, 
passing to the exterior of the sides of the 
wooden frame, through holes or slits, and 
winding round screw-key rods of iron, g, 
which serve to tighten and keep it in place. 
One long slit is preferable to a series of holes, 
because it can be made zig-zag, with the 
angles at distances apart to correspond with 
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« 

the thickness to be given to the slabs. By 
this arrangement, the wire may be shifted 
from gauge to gauge much more readily than 
through holes. To provide against wear and 
tear, the slit portion of the gauge should be 
faced both on the inside and outside with 
brass plates. 

The slabber being set to the required 
gauge, the workman then places its forepart 
upon the rear end of the block of soap pre- 
viously levelled by the removal of the uneven 
top with the wire, Fig. 24, and draws it 
forwards, from the opposite end, by means 
of the handle rods, b, a boy assistant, at the 
same time, pressing lightly upon the boards 
to keep the slabber in straight line. The 
wire is thus made to cut a neat slab of 
uniform thickness, which being removed, 
leaves the block ready again for a succeeding 
operation in the same manner as before. 
As the wire becomes loose by use, it must 
be tightened by means of the screw-keys. 
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in order to preserve the uniformity of the 
slabs. 

The irregular top-slabs, together with all 
subsequent scraps from the cutting operations, 
are to be put into a wooden vat, provided for 
the purpose, and mounted on a truck so that 
it may be moved about conveniently from 



place to place. Fig. 25 shows this piece of 
apparatus made of wood in the form of an 
iron-bound oval tub ; but galvanised iron 
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would be also a suitable material for its con- 
struction. 

The slabs are next to be divided into bars 
by means of the machine, Plate 5. The size 
of these bars depends upon the market for 
which they are intended, or the form and 
weight of the tablets into which they are to 
be subdivided for the press. The thickness 
of the slab must be regulated, therefore, first 
in relation to these circumstances, by shifting 
the wire as may be necessary. When the 
slabs are further to be cut into bars and 
tablets, then the number of knives and their 
intervening spaces must be adjusted, pro- 
perly in advance, according to the sizes 
required. In England the bars have 14 
to I4i inches length by 2\ inches width, 
and 2\ inches thickness. The length, how- 
ever, is not important, and may be several 
inches less. The tablets or lumps for 
household purposes are generally of a half 
or a full pound weight, and a mould box. 
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a, b, Plate 7, for each size should be pro- 

» 

vided for the press. 

The cutter is worked by means of the 
lever-frame, l, Plate 5, which contains the 
cutting knives, k, arranged by means, of 
screws and nuts, m, 0, so that they can be 
moved at will. In other factories, wires are 
used instead of knives, but the frequent 
breaking of them causes much inconvenience 
and loss of time. Indeed, the soaps made 
by this system are too hard to be cut rapidly 
with wires. The knives are merely thin 
blades of well tempered steel. The slab 
being brought to the machine is placed 
longitudinally and in an upright position 
upon the base board, b, where it is balanced 
if necessary by one hand while the lever- 
frame is drawn down by the other with suffi- 
cient force to make the knives pass through 
the slab. The bars thus formed fall back 
upon the shelf, /", behind, and are to be 
removed by a boy to the packing-room, or 
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put at once into boxes. It is, however, 
better to allow them to remain exposed for a 
few hours previous to packing or pressing, 
in order that their surfaces may become very- 
dry. Before repeating the operation, the 
lever must be raised and hitched by means 
of its spring catch, c, so as to make place for 
the fresh slab, and be ready to descend upon 
it with the knives. 

If the bars are to be further subdivided 
into lumps or tablets for the press, they must 
now be subjected to the operation of the 
smaller cutting machine, Plate 6, which is of 
the same construction as the larger one, 
except that the bars rest against a fixed 
wooden support, x, and do not drop their 
tablets upon a shelf behind. 

The bed-plates of the machine must have 
cross-cut slits in them to receive the knives 
after they have cut through the slabs or bars, 
and at distances apart to correspond with the 
spaces between the knives. So, also, must 
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the support, x, be divided by slits at dis- 
tances apart, as may be required. 

A drawer, d, serves to receive the scraps, 
as they may fall or be pushed in during the 
cutting operation. 

It is not the English custom to press soap 
which is intended for household or laundry 
purposes. Those kinds are sold in two or 
two-and-a-half pound bars. In France, 
however, all the oleic soaps are sold in 
pound or half-pound lumps pressed into the 
form of Fig. 26. Owing to the tendency to 
sweat and become soft on the surfaces when 
packed in boxes, these are pressed into forms 
which present as few points of contact as 
possible. Plate 7 represents the press which 
is used for the purpose, and it does good 
work at a rapid rate, one skilled workman 
being able to put through 600 to 700 lumps 
per hour. The mould box is shown by a^ b^ c. 
The bars having been divided into lumps of 
half a pound weight, as required, and by the 
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cutting machine, Plate 6, are to be put, 
severally, in the mould-box, and subjected 
to pressure by a turn of the lever or balance 
wheel, d. This motion causes the sides and 



fig. i& 
ends of the mould to close on the tablet, and 
give to it the form and imprint cut upon 
them. On removing the hand, there is a 
recoil of the screw, owing to spring-balance 
arrangement shown by the drawing, and the 
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mould-box opens its sides to give facility for 
removing the pressed cake or lump. The 
term tablet more properly belongs to the 
cakes of pressed toilet soap, the pressing of 



Fig, 37. 

which will be explained under the proper 
head. 

The press itself is of iron and steel, the 
mould-box of brass, and the support, /, of 
oak-wood strongly built. As made by Noel 
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its cost is i6L without moulds. These latter, 
engraved^ cost about 8/» for laundry lumps, 
and 2/. to 3/. for toilet tablets* 

Considering the rapidity with which large 
quantities of soap can be pressed by this 
machine, and the more agreeable appearance 
of pound lumps thus dressed, it is advisable 
to adopt that form in place of long bars, for 
all household and laundry soaps. Soap is, 
also, more convenient for use in such forms* 

Figs. 26 and 27 show the half-pound lump 
of actual size. 
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THE FORMULAE. 

The following formulae are the results of 
a long practical experience at my experi- 
mental factories in Paris and London, where 
all the fat acids of commerce, except " re- 
covered grease," were severally tried as fat 
stock, to the extent of many tons. This so- 
called recovered grease, or "Wakefield fat," 
though a mixture of fat acids, was not in- 
cluded in the experimental operations, only 
because it was inaccessible at the time. The 
formulae comprising this grease, therefore, 
while founded on actual practice, are of very 
recent construction from a limited experi- 
ence. 
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TOILET SOAP. 

The chief properties required in toilet soap 
are great emolliency, hardness, and free 
lathering and cleansing power. 

Emolliency can be obtained by the use of 
oleic acid alone, and in a degree rivalling that 
of the best *' savon de laitue ;'' but the soap 
will then want hardness until after having 
been exposed for some months. Moreover, it 
requires a small proportion of rosin to give it 
the desirable suds property; and this addi- 
tion tends still further to lessen the hardness. 
Nevertheless, the soap is very superior after 
having been well dried. 

The fat-stock for toilet soaps must be as 
inodorous as possible, in order to prevent 
waste of perfume material, and modification 
of the scents. The white oleic acid, obtained 
by the decomposing action of super-heated 
steam on neutral fats, is very suitable for 
the purpose. This kind may be obtained 
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from Price's Candle Company, Limited, 
London. 

For Windsor, or coloured soaps, Ogleby s 
oleic acid (London), or Taylor's (Leith), 
answer well, but they cost higher. They are 
the only English '' oleins " free from em- 
pyreumatic odour, except the white of Price's 
Company, In the use of either one of these 
'* oleins," there should be an addition of some 
solid fat to give hardness and durability to 
the soap, but the proportion should be kept 
as low as possible. The white and brown 
pressed stearic cakes from cotton oil foots 
(Nos. 28, 30, page 56), are, as made by the 
London Patent Oil and Stearin Company, 
most excellent materials for the purpose ; 
but they must have been deodorized pre- 
viously by the action of jets of steam through 
their hot fluid mass. 

The oleic acid made by several of the 
stearic candle manufacturers in the United 
States, and particularly at Cincinnati, Ohio, 

L 2 
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being quite free from disagreeable odour, and 
very bright coloured, are well adapted as fat- 
stock for toilet soaps* Some use the lime 
process, others that of sulphuric acid and 
distillation, while a few decompose the 
neutral fats under pressure with a small pro- 
portion of lime, 

Morfit's second and third fractional oleic 
fats, from cotton oil, possess sufficient con- 
sistency for toilet soap stock without the 
addition of any " stearin " cake. They not 
only give hard products, but impart an 
emolliency rivalling that of the celebrated 
^' savon de laitue'' of Paris. So advan- 
tageous is cotton oleic fat for toilet soap 
purposes, that it would be expedient to 
prepare it direct, if no other source of supply 
is accessible, by saponifying refined cotton 
oil with lime or sulphuric acid after the 
manner which will be explained in my 
treatise on '* Cotton Seeds and its Deri- 
vatives." 
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There is yet another kind of oleic acid 

(No. 14^ of the Table, p. 55), which though 

very thin is quite free from any disagreeable 

odour, and will answer, therefore, as fat-stock 

for toilet soap of darker shades than white. 

It is obtained simply by the action of 

sulphuric acid oh neutral fats, as will be 

described in my forthcoming work afore- 
mentioned. 

Rosin. 

The rosin must be of the purest and 
whitest kind for white soaps. The Windsor 
soap requires a pure rosin also but of deep 
shade, in order to secure the normal brown 
tint to the soap naturally, and without the 
addition of pigments. 

The rosin must be thoroughly melted, and 
mixed with the fat by sufficient stirring, 
previous to letting in the alkali. 
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Alkali. 

The alkaline material must be as free as 
possible from foreign salts or other im- 
purities, otherwise the soap may have a 
tendency to effloresce. The safer way will 
be to use the " dry carbonate of soda ofc^l' 
made by Chance Bros., Birmingham, for 
glass manufacturers ; or that being inac- 
cessible, then the " crystallized carbonate of 
soda,'' or " sal soda!' The equivalent value 
of the usual three materials is shown, rela- 
tively, by the following Table; but the Jarrow 
ash should be excluded from the formulae in 



toilet soaps. 






Chance's 




Crystallized 


98® Carbonate. 


Jarrow 52° Ash. 


Carbonate Soda. 


lbs. ozs. 


lbs. ozs. 


lbs. ozs. 


100 


Ill 


290 



The alkali in toilet soap must be wholly 
combined with the fat, and, therefore, to 
prevent any excess, the ratio of that ma- 



Triibi 
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terial to 100 of oil should not be greater 
than — 



17 o pounds 

of 
98** (Chance's) Car- 
bonate. 



19 o pounds 

of 
Jarrow 52® Ash. 



50 o pounds 

of 

Crystallized 

Carbonate Soda. 



First Formula, 

The pan is to be charged with — 

" Olein" •... white 700 lbs. 

Cold-pressed "Stearin" Cake, white 400 „ 

Heat to 290° Fahr., stir for three to five 
minutes, and let in, through a strainer, a 
boiling solution of — 

Chance's 98® Carbonate Soda* 185 lbs. 

Water 4ogalls« 

The alkali should not be more than ten 
nor less than six minutes running into the 
fat. When all has entered, and the intu- 
mescence has subsided below the top of the 
pan, push back the curb. Continue heating 



* Or 500 lbs. of Crystallized Carbonate Soda, fused in 
2 gallons water. 
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and stirring until the paste becomes homo- 
geneous, and very stiff and dry, and then let 
in ten gallons of boiling water, or sufficient 
to thin it to a fluid paste. Continue heating 
and stirring, as before, until the paste is so 
stiff and dry that it stops the stirrer, and 
then shovel it into the cooling frames. After 
two days, cut into slabs, according to the 
directions at p. 137, leave them exposed for 
two days, and then re-melt with sufficient 
boiling water to make a fluid paste. When 
it has been heated and stirred to the greatest 
possible stiffness, it is ready to be framed. 
Fifteen pounds of white, inodorous, concen- 
trated glycerin should be added with the 
water which is used at the re-melting. 

The product is to be perfumed at the time 
of framing, and it should not be more than 
1650 pounds, or four and a half frames full, 
at furthest. Two days afterwards, or three 
at the most, it is ready to be cut and pressed. 

This soap is normal toilet soap of excellent 
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quality, but not so acceptable as the follow- 
ing. 

Second Formuia. 

This formula involves the mixing of a 
solid fat soap with an oil soap, and produces 
a soap very much superior to the preceding- 
It also includes the advantages of a small per 
cent, of rosin. 

Put into the pan — 

Oleic Acid (Price's) 950 lbs. 

White Rosin 60 „ 

Heat to 290"^ — 300"" Fahr., next stir for 
three minutes, and then let in, during ten 
minutes, so gradually as to prevent too much 
intumescence and danger of overflow, a boil-- 
ing solution of — 

Chance's 98^ Carbonated Ash 170 lbs. 

Water 40 galls. 

(Or 450 lbs. " Sal Soda" fused in 3 gallons water). 

Heat and stir to homogeneous, very dry 
stiff paste ; then let in fifteen gallons of 
boiling water, or enough to produce a thin 
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liquid paste, and at the same time add a fresh 
cuite of soap, to be made as follows : — 

Cold-pressed "Stearin" 900 lbs. 

Oil 100 „ 

Heat to 290^ — ^320^ Fahr., stir for two 
minutes, and let in, during six to ten minutes' 
flow, a boiling solution of — 

Chance's 98^ Carbonated Ash 162 lbs. 

Water 40 galls. 

(Or 425 lbs. " Sal Soda " fused in 3 gallons water). 

Heat and stir till the paste becomes homo- 
geneous, and very dry and stiff ; then shovel 
out into the cooling-frames. After two days 
it is to be cut, re-melted with about ten gallons 
of water, or sufficient to make thin paste, and 
heated and stirred to extreme dryness and 
stiffness, so that it may fill about seven frames. 
One per cent., or thirty pounds, of glycerin 
may be dissolved in the water of the re-heat- 
ing with great advantage to the soap. 

As each pan of soap should not exceed 
1600 pounds, this formula will be worked 
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more rapidly by making the two soaps at the 
same time in adjoining pans. Then it will 
be only necessary to exchange one half of 
each soap from pan to pan. 

The perfume is added at the time of 
framing, and in the proportion of four 
imperial pints to every frame of about 4 cwt. 
Appropriate formulae for perfumes are given 
at pp. 164, 165, and 166. 

The calculated composition of this soap 
will 



"Olein" 3170 

** Stearin" 30*00 

Rosin 370 

Soda, combined 6'2o 

Glycerin I'oo 

Water, &c (Salts o-6o) 27*40 

100*00 

In this soap the ratio of caustic soda is 
945 to 100 of oleic fat and rosin. 

WINDSOR SOAP. 
Formula A. 

The fat and rosin must be of brown shade, 
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in order to make this soap of natural colour 
without- the aid of pigment materials. The 
pressed stearin cake must, therefore, be of the 
whitish brown quality. The oil may be 
either that made by lime saponification, or 
simple sulphuric acid decomposition ; and 
better still, the inodorous bright coloured kind 
obtained in the splitting of fats by super- 
heated steam, Superior to all, however, 
would be Morfit's second fractional oleic fat, 
which, without any addition of solid fat, will 
give a very hard and remarkably emollient 
soap. The rosin must be deep brown in colour, 
but of best quality in other respects. The 
proportions of materials and the operations 
are exactly the same as already described. 
The perfume is No. 9 or 13 of the following. 
A very good and cheap fat stock for a 
Windsor soap of a natural colour and low 
cost, say about 23/. to 25/. per ton, yet 
very free from any excess of water, may be 
composed as follows : — 
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Cold-pressed Green Cake of L. P. O. & St Co. 

(No. 27 of Table) 300 lbs. 

Black Olein, deodorised (No. 19 ^ ) 3^^ 99 

Recovered Grease (brown) ... (No. 20 „ ) 300 „ 

Rosin (No. 32 ,, ) 100 ,, 

So, also, a hard, cheap, durable, good soap, 
of the natural colour of " Brown Windsor," 
may be made by melting and mixing together 
thoroughly the following soaps and propor- 
tions. 

Normal Soap from " Recovered Grease" 600 lbs. 

„ „ Candle or Cotton "Olein"... 300 „ 
Ordinary Soap, from entire natural Palm oil 300 „ 

The *' olein" soap may be replaced by 
oilmen's brown soap, made after the ordinary 
method for common soap. It will be more 
advantageous to purchase the latter as well as 
the natural palm-oil soap from the manu- 
facturers of that class of soaps. It should 
be remarked that the final heating of this 
mixture must be to very stiff paste, so that 
the resulting soap may contain as hi^h as 
70 per cent, of fat and rosin mixture. . 
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Windsor soap is pressed into tablets of the 
form and proportions shown by fig. 28. 



Very superior Windsor soap may be made 
in another way, and with all the characteristic 



emollient property of the oleic soaps of this 
system. Indeed, this formula gives a rather 
better. product than the preceding in some 
respects. ■ 
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The first step is to take crude cotton-seed 
oil, and treat it with about 2 to 2^ per cent, 
of milk of lime, for the removal of its black 
viscous matter, after the method to be fully 
explained in my treatise aforementioned. 
The oil is thus rendered fluid, but still 
retains a black or smoke-brown colour. The 
next step is to convert it into acid fat, or a 
mixture of oleic and stearic acids,, by either 
the lime process of saponification, or that 
of decomposition with sulphuric acid. The 
fat acids thus separated from their natural 
base, glycerin, being well washed with water, 
are then ready for use as the fat-stock of this 
soap. 

Eleven hundred pounds are to be put into 
the soap-pan (Plate 2), and converted into soap, 
by means of 200 pounds of Jarrow carbonated 
ash of 52'', after the manner already explained 
at pp. 122 — 128. The product should amount 
to about 1 700 pounds. This soap is then to 
be framed, cut into bars, reduced to shavings. 
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and mixed with shavings of that kind of 
household or rosin soap, known by the 
commercial names of " primrose " and " pale 
yellow." These soaps are made by the usual 
methods, and may be purchased in any 
market at a price ranging from 24/. to 30/. 
They must be of first-rate quality for this 
purpose, — that is, free from excess of water 
and rosin. The mixture must be made in 
the proportion of 150 pounds of either " prim- 
rose" or "pale yellow" soap to 350 pounds 
of the oleic soap. That is, for every batch, 
there must be put into the pan 500 pounds 
of the old style soap, and 1200 pounds of the 
soap made, as just directed, with cotton oleic 
fat. Each must have been previously re- 
duced to thin shavings by the machine 
(Plate 12), and water must be added in suf- 
ficient quantity to produce a very thin paste, 
at first, so as to ensure perfect homogeneity 
of the mixture. The heating and stirring 
are to be done in the usual manner, either of 



I 



THE FORMULA. i6i 

the pans, Plates 11. or III., being em- 
ployed for the cuite. When the paste has 
become so stiff and dry as to stop the stirrer, 
it is finished, and ready to be shovelled 
into the cooling-frames. The perfume is 
added at this time, or afterwards when the 
paste is cold, and in the manner directed at 
p. 167. 

This mixture has, naturally, the proper 
shade of brown colour for genuine Windsor 
soap, and will rival in intrinsic excellence- 
the best of the kind that can be made in 
any other way from tallow or kindred 
neutral fats. It should be cut and pressed 
into the forms shown by Plate XIV., rather 
than after the old style of tablet, fig. 28, 
which is inconvenient to handle, and much 

less handsome. The mould may be made 

« 

to the size of five tablets per pound of 
soap. 

The proportions of the mixture above 
given should yield a product of 1700 pounds ; 

M 
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and the cost of the soap is so moderate that 
it may be put into the market, with all its 
superior qualities, at a price very much lower 
than that of genuine Windsor soap, and yet 
with a margin of very large profit to the 
manufacturer. Its composition will be 

Fat 63*00 

Rosin 2'oo 

Soda, combined 6*50 

Water 27 '00 

Foreign matters of ash 1*50 

XOO'OO 



'' NAPLES soap/' 



A superior toilet soap, approximating 
closely in appearance and properties to the 
celebrated '' Naples Soap," may be made by 
this system from the mixed acid cake in its 
unpressed state, as obtained from tallow or 
Morfif s, ''jelly fail' by the lime or sulphuric 
acid treatment to be described in my treatise 
on Cotton Seed aforementioned. When 
jelly-fat-acid cake is employed, it should be 



THE FORMULAE. 163 



with the addition of ten per cent, of stearic 
acid cake. 

Take looo pounds of the fat-acids and heat 
in the pan to 280*" — sio"" Fahr. ; then let in, 
very gradually, a boiling solution of 215 
pounds of " salt of tartar'' (refined pearl ash) 
in 40 gallons of water. Continue heating 
and stirring the mass until it becomes a very 
stiff, dry paste, and then shovel it into the 
cooling-frames. The soap may be perfumed 
during the framing, or after it has been 
cooled and remelted. 

The quantity of fat-acid prescribed in this 
formula requires, in round numbers, 200 
pounds of pure carbonate of potassa; and, 
therefore the alkali employed must not 
contain more than five per cent, of foreign 
salts and matters. 

Perfume. 

The following formulae have been con- 
structed with a view to combining delicacy 

M 2 
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and strength with cheapness of cost. They 
are numbered in the order of their cost, those 
which are the most expensive being the most 
delicate. One imperial pint to each hundred- 
weight of the soap is a good proportion for 
general use. 



No. I, OR Extra. 

^ Strong and Ddicate, 

Cubic 
Essential Oil of— centimetres. 

Verbena 100 

Lavender 400 

Cloves 30 

Bergamot 10 

Rose Geranium 20 

Neroli 20 

Santal 15 

Tincture of Musk 25 

Cost, 1 2 J. per lb. 



No. 2, Cologne 
{Good), 

Cubic 
Essential Oil of — centimetres. 

Rosemary 300 

Lavender 200 

Portugal 400 

Verbena 200 

Cost, I IX. per lb. 



No. 3, Bees, Improved. 

Cubic 
Essential Oil of— centimetres. 

Lavender 600 

Verbena 100 

Orange 100 

Cloves 50 

Beigamot 20 

(Rose) Geranium ... 20 

Neroli 20 

Santal 20 

Tincture of Musk 50 

Cost, I ox. per lb. 



No. 4, GUIMAUVE. 

Cubic 
Essential Oil of-— centimetres. 

Lavender 660 

Lemon 130 

Verbena 65 

Green Mint 15 

Petit Grain 40 

Cost, 9x. per lb. 



■W'UL.JJ 
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No. s, Florida Water. 

Essential Oil of— centimetres. 

Lemon loo 

(or Orange) Portugal loo 

Lavender " 200 

Cloves 200 

Cassia 10 

Cost, 5J-. 4//. per lb. 



No. 6, Florida. 

Essential Oil of— centimetres. 

Lemon 200 

Orange 200 

Lavender 400 

Cloves 400 

Cassia ^ 20 

Tincture of Musk 50 

Cost, 5^. /^. per lb. 



Na 7, Strong. 

Essential Oil of— centimetres. 

Caraway 60 

Rosemary 50 

Bergamot 10 

Sassafras 30 

Lavender 180 

Cloves 20 

Cassia 20 

Mirbane.. 30 

Tincture of Musk 20 

Cost, 5J. per lb. 



No. 8, Marie. 

Cubic 
Essential Oil of— centimetres. 

Sassafras 60 

Cassia 100 

Caraway 100 

Bergamot 100 

Rosemary 100 

Th)ane 100 

Cloves 150 

Lavender 300 

Mirbane 60 

Tincture of Benzoin 100 

Cost, 5^. per lb. 

Not so good as "No. 10, Brewer." 



No. 9, Berry. 

( Windsor), 

Cubic 
Essential Oil of— centimetres. 

Caraway 160 

Bergamot 240 

Portugal 40 

Cloves 10 

Lavender 80 

Thyme 80 

Verbena 30 

Cost, 5J. per lb. 
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No. lo, Brewer. 

Cubic 
Essential Ofl of— centimetres. 

Cinnamon 50 

Thyme 200 

Cloves 25 

Lemon 100 

Lavender 200 

Rosemary 150 

Mirbane 50 

Cost, 4X. 9^. per lb. 



No. II, Nosegay. 

Cubic 
Essential Oil of— centimetres. 

Beigamot 480 

Caraway 320 

Orange 80 

Cloves 20 

Lavender 160 

Thyme 160 

Cost, 4^. gd, per lb. 



No. 12, Farrand's Two. 

Cubic 
Essential Oil of— centimetres. 

Lavender 200 

(Seipolet) Wild Thyme 200 

Cloves 250 

Fennel 100 

White Thyme 100 

Rosemary 200 

Cost, 4X. 4i£ per lb. 



No. 13, M. Windsor. 

Cubic 
Essential Oil of — centimetres. 

Caraway 160 

Beigamot 240 

Portugal 40 

Cloves 10 

Lavender 80 

Thyme 80 

Cost, 4X. per lb. 



French measures are given, because the 
subdivisions are more convenient than those 
of the English ounce. Moreover, the gradu- 
ated glasses of the laboratory are now gene- 
rally marked with the French scale. 
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Perfuming Operation. 

In all cases soap is much improved in 
smoothness and mildness of paste by being 
remelted. Therefore, after having been 
cooled, the frame-blocks are to be cut into 
bars and left exposed for several days. These 
bars are then further to be reduced to thin 
shavings by means of the machine shown by 
Plate XIL These shavings must be put 
into the pan, thinned out with water to a 
fluid paste, and heated and stirred until a 
very stiff dry consistence is obtained. The 
paste is then ready to be framed, and the 
perfume is added during the framing opera- 
tion, it being diffused through the mass by 
the aid of a crutch or wooden implement 
shown by fig. 29. 

The shaving-machine consists of three iron 
conical cylinders, c c c^ upon an iron axle, 
carrying on their circumference, each, three 
sharp steel knives, d d d^ arranged in open 
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slits. The whole is supported upon a 

strongly built wooden frame, a. 
The pulley, e, is for imparting 
motion, it being driven by 
steam-power. The inclined 
planes, b b b, in box form and 
of wood, serve as hoppers or 
feeders to the revolving cylin-- 
ders. The bars of soap, being 
put into these hoppers during 
the motion of the knives, slide 
down to the latter, and under 
the pressure of those which 
succeed, the nearest bar has its 
ends rapidly shaved off, and 
the shavings thus formed fall 
into the box,/, beneath, placed 
there to receive them. This 
box should be made of galva- 
nized-iron plate for the sake 
of cleanliness, and be mounted 

on wheels to facilitate its movement from 



c 



w 




Fig. 29. 
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place to place. One workman is necessary 
to keep the hoppers supplied with bars ; and 
each cylinder will reduce into thin shavings 
about 200 pounds of soap per hour, with 
the attention of this single labourer. 

For toilet purposes, the soap is not only to 
be remelted, but again reduced to shavings, 
and then perfumed in a cold state by the aid 
of the machine, Plate XIII. It consists of 
a cast-iron framework or support, a^ upon 
which are mounted three cylinders of granite, 
c c c^ comprising the grinding-mixer, or 
broyeuse. These stone cylinders are 40 
centimetres long, and have a diameter of 
18 centimetres. 

Preparatory to grinding the soap, and 
incorporating the perfume and colouring 
matters by means of these rollers, it must be 
reduced to thin shavings, for which purpose 
a revolving cutter, or dichiqueteur, b, is 
comprised in this machine. This latter is a 
hollow, conical cylinder of iron, b, 18 centi- 
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metres long by 25 centimetres diameter, and 
fitted with six cutting blades or knives, after 
the manner shown by a in Plate XI 11. The 
bars of soap are fed to this cylinder by means 
of the wooden box, f, and the shavings cut 
from them are in turn fed to the stone rollers 
through the wooden hopper, e. 

Motion is communicated by means of the 
fly-wheel, g, and the cog-wheels, k, d. The 
small wheels and screw-rod arrangement, 
h h, serve to regulate the space between the 
cylinders, c c c^ and the position of the dichi-- 
queteur, b. Lubrication is effected by the 
oil-cups, i i i. 

A special box of galvanized iron plate is to 
be provided as a receptacle beneath the cutter 
for the shavings as they fall. It is in this 
box that the perfume and colouring-matter is 
to be added to the soap. The proportion of 
the former is one to one and a half per cent., 
and of the latter eight-tenths to one per cent., 
of the weight of the soap. Whether powder 
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or liquid, the colouring-matter should be 
always mixed previously with the perfume by 
thorough stirring ; and to insure the better 
diffusion of the perfume throughout the soap- 
paste, the essences or extracts used for the 
purpose should be diluted with a little alcohol. 
The paste thus treated is to be put into the 
hopper, ^, and made to pass through the 
rollers, ^ ^ ^, as many times as may be neces- 
sary to render it perfectly smooth, uniform, 
and elegant in appearance. Sometimes six 
repetitions are necessary to this end. 

The ribbons of soap dropping from the 
broyeuse are finally to be kneaded and rolled 
with the hands upon a marble slab into 
cylinders, and then divided into forms of the 
required weight and size for pressing into 
tablets. 

A machine of this description, for working 
one ton of soap per day, costs 35/. ; but a 
larger one, requiring steam power of one 
horse to drive it, can be bought for 44/, 



J 
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Vermilion, rose-pink, yellow ochre, brown 
ochre, gamboge, burnt sienna, are the usual 
colouring powders ; but the more brilliant and 
convenient coal-tar dyes are coming into 
vogue. 

Cutting and Pressing. 

The soap for toilet purposes is pressed into 
a variety of forms, according to the taste of 
the manufacturer and the caprice of fashion. 
They may be oblong tablets of greater or 
lesser thickness, and with or without angular 
comers. As a general rule, however, the 
tablets or cakes, if too thin, are not econo- 
mical, for in that form they wear away 
rapidly in the water. Then, too, the edges 
should be bevel-rounded, this shape being 

more pleasant to handle in washing. 

♦ 

Naples soap has the special form of a round 
disc about three-quarters of an inch thick. 
So, also, is the Windsor soap pressed into a 
particular shape, as shown by fig. 28, which 
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represents a facsimile as to form, dimensions, 
and device of the actual cakes made and sold 
by the house, in London, most celebrated for 
this kind of soap. 

All the toilet soaps must be pressed very 
hard. The cutting is done by the machines. 
Plates 5 and 6, and in the manner described 
at pp. 133 to 140 ; but, as the tablets are com- 
paratively small, the number of cutting-knives 
must be increased for this purpose, in each of 
the machines. By this arrangement a large 
number of cakes may be cut at one and the 
same operation. 

For quick, common soaps and angular 
cakes, the press, Plate 7, will answer very 
well, and do its work rapidly ; but there 
must be a special mould-box for each size 
and form of tablet. 

Soaps of finer quality require to be pressed 
very hard, in order that the tablets may have 
a handsome finish. For these, the mould- 
box, a, fig. 30, is necessary. It is made of 
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bronze, and consists of two portions — the 
upper held by a catch-spring in a matrix at 
the end of the screw portion, and the lower 



Fig 30. 

fitted into a similar cast-iron matrix on the 
bed of the press. Beneath this matrix pass 
two lever rods, r r, connected at their upper 
ends with the press-screw, and at their lower 
with a movable tampan, t, which, after each 
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pressing, throws up the mould from the 
matrix, and thus facilitates the removal of 
the cake of soap. The tablet of soap should 
be rubbed over Hghtly with alcohol, if it is 
desired to give a polish to the pressed cake. 

A form of tablet originated by the author 
is shown by i, 2, 3, Plate XIV. It is a 
flattened ball with round bevelled edges, this 
shape being very elegant, as well as con- 
venient for handling in the wash-basin or 
bath. The imprint upon the surfaces may be 
according to the judgment and taste of the 
manufacturer; but, suggestively, the figures 
I and 2 of the Plate present a design embody- 
ing the monogram of the manufacturer, the 
style and locality of the factory, the date of 
the soap patent, and a trade mark. The 
letters are to be upon the surfaces of the 
mould. Noell, of Paris, and Houtchins, of 
London, make and engrave this kind of work 
in superior style. 

The drawings are to the full size of the 
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actual tablets to be made and sold for the 
purposes of the bath. Those cakes or tablets 
intended for toilet purposes should be one- 
third smaller. The lower half of the mould 
for my form of cake is given by fig. 4 of the 
Plate, and the upper corresponds with it in 
form and dimensions. As a general rule, 
toilet soaps, in the London trade, are pressed 
into tablets of two, three, four, five, six, seven, 
and eight ounces to the pound of soap. The 
press itself is not very unlike that shown 
by fig. 30, and costs 16/., with 2/. additional 
for an engraved mould of bronze. The 
Windsor, Naples, and other different forms 
of tablet must have, of course, their special 
moulds. 

The French tablets vary in proportions, 
but those most common are of 70 to 80 
grammes weight, eight to eight and a half 
centimetres long, five to five and a half centi- 
metres broad, and two and a half to three and 
four and a half centimetres thick. 
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SOAP FOR SILK-DYERS. 

This soap, commercially known, as *' Brown 
Oil Soap" is used largely in Macclesfield, 
Coventry, Leeds, Nottingham, and Spital- 
fields, London, for *' stripping and boiling 
off" silk^ and in the dyeing processes. 
It must cleanse readily without injuring the 
silk, and have the property of being easily 
rinsed out. For '* stripping and boiling off^' 
especially, the soap must be very soluble. 
This quality is imparted by the use of 
*' brown oil " alone ; and the distilled and 
deodorized '* olein " of the Patent Oil and 
Stearin Company, Limited, may be employed 
advantageously as the fat stock. 

The oil stock of which Field s soap is 
made thickens only at 52° Fahr., and this 
olein of the Patent company approximates to 
it in that respect. At the same time, any 
" olein,*' or crude oleic acid of good quality 

N 
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from the stearic candle manufacture, or the 
" oil foots " distillation, will answer equally- 
well for this kind of soap. 

It may be remarked here that Field's soap 
is much approved by silk-dyers, as is also 
the soap of this formula ; and that there are 
no other manufacturers who can produce 
soaps of corresponding characters. 

A prompt cleansing power is given by the 
use of a small excess of alkali over and above 
the combining proportion ; but to protect the 
silk from any injurious action it might 
possibly exert during the " boiling off I' an 
intermediate material is added in this system. 
This is sulphate of soda. The cheapest com- 
mercial form of sulphate of soda is the 
residue from the manufacture of oil of vitriol, 
known as " nitrate cake',' and it can be had 
abundantly at any oil-of-vitriol works. It 
will be more convenient, however, and not 
much less economical, to use the commer- 
cial dry sulphate of soda, made for glass- 
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rilf makers by the Jarrow Chemical Works, 

ualj Newcastle, England. 

In '' boiling off I' four pounds of soap are 

^^ taken for twenty pounds of silk. The shorter 

^^1 the time it requires to remove the gum, the 

better the soap ; always provided that there 
is no injury to the fibre of the silk during the 
process. 

In some exceptional cases, and as regards 
particular kinds of silk, the appearance after 
*' boiling offy' with soap containing sulphate 
of soda, is not that required by some dyers. 
For such cases, then, the sulphate must be 
omitted, the ratio of Jarrow ash reduced to 
240 per 1000 of fat, and a proportion of cold 
pressed stearic cake employed ; say, oil 850 
and solid fat 150, or, better still, Morfits 
fractional oleic fats alone. 

For dyeing purposes, particularly as to 
black silks, the normal soap of oil and 
sulphate is very superior in every respect. 
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Formuia. 

Put into the pan — 

Redistaied " Cotton Olein " or « Candle Olein " looo lbs. 

Heat to 280"* — 290*" Fahr., and then allow 
to flow in, during six to eight minutes, a 
boiling solution of 

Jarrow (52°) refined Ash 215 lbs. 

Water 45 galls. 

Heat and stir to stiff paste. At this stage 
it is ready to receive the " stripping/' which 
is made as follows : — 

Put into the feed-pan above — 

Diy Sulphate Soda 78 lbs. 

Jarrow(S2**) Ash* 35 „ 

Water 12 galls. 

Boil to perfect solution, and add then — 

Ammonia Alum . 9 lbs. 

Unne 2 galls. 

The liquor is then to be allowed to run 
into the soap-paste below, during constant 

* For hard-water countries, like Macclesfield, the proportion 
of ash should be increased to 50 pounds. 
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heating and stirring of the latter. When the 
paste has become stiff and dry, or equivalent 
to about 1650 to 1750 pounds, it is to be 
shovelled out into the frames. This degree of 
hardness is sufficient to mask the presence 
of sulphate of soda ; and if the cooking 
should be carried further, then it will be 
difficult to cut the soap even so soon as the 
second day after it is framed. The time 
consumed in bringing it to the required 
degree of stiffiiess is three to four hours 
after the addition of the stripping liquon 
The super-heater must be kept at a violet 
heat from the first to the last step. 

If the ''nitrate cake'' should be used 
instead of dry sulphate of soda, then to make 
the stripping of this material, put into the 
feed-pan — 

*' Nitrate Cake*' 75 lbs. 

Water 12 galls. 

Bring to boiling, and add gradually Jarrow 
(52'') ash until all of the free sulphuric acid 
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is neutralized. This requires from ten to 
seventeen pounds of ash, according to the 
quality of the cake ; and the point of neutra- 
lization is attained when effervescence ceases, 
and the liquor turns a piece of red litmus 
paper blue. This done, then add — 

Jarrow (52®) Ash* 35 lbs. 

Boil to solution, and then further add — 

Ammonia Alum 9 lbs. 

Urine 2 gaUs. 

When the whole has been boiled to solu- 
tion, it is to be let into the paste as just 
directed for the dry carbonate soda liquor, 
and the cooking and stirring are to be 
continued until the paste is stiff and dry, and 
amounts to about 1650 to 1750 pounds, or 
say four and a half frames full. This gene- 
rally requires thr^e to four hours, even with 
a hot super-heater; for the addition of the 

* For Macclesfield and other hard-water districts the propor- 
tion of ash should be raised to 50 pounds. 
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stripping renders the paste thin to fluidity. 
Some six hours are required, at best, to 
complete a cuite. If the soap is too little 
cooked, or less stiff" and dry than prescribed, 
then its contained sulphate of soda is apt 
to show itself in crystals upon the exposed 
surfaces of the soap after it has been cut ; 
whereas, in the contrary case, the paste is 
very handsome and hard. 

This soap will have the following compo- 
sition : — 

"Olein" 58-00 

Soda, combined 5-80 

Water 2770 

Stripping (dry) with Salts of Ash • 6 '00 

Free Ash 2*50 

100*00 

The ratio of combined soda is equivalent 
to 19*50 ash per loo of oil. The ratio of 
total ash is 2500 per 100 of oil. 

This soap, when the paste has been heated 
to extreme stiffness, is a rock-like product, 
admirably adapted for exportation or shipping 
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purposes ; and it washes well even in cold 
water. It must therefore be cut the day 
after being framed. 

The stripping-soap is sold for 335. 6d. to 
345. per cwt., from which is to be deducted 
two and a half per cent, discount, 15. com- 
mission, and the cost of transportation, the 
custom being to deliver it free. 

SILK-THROWSTERS' SOAP. 

Soap for silk-throwing must be white and 
free from odour, or, in other words, similar in 
appearance and qualities to the best " curd " 
soap of the usual processes. By the use of 
a carefully prepared " Morfit third fractional 
oleic fat " a very superior soap in all respects 
but purity of whiteness can be made accord- 
ing to the formula for Normal soap, at p. 132. 

FAMILY AND LAUNDRY SOAP. 

The requisite qualities of a soap for 
laundry and household purposes are — 
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1. Facility of cleansing without injury to 
the clothes or harshness to the skin, whether 
in colcf or warm water. 

2. Durability or wearing property, even in 
warm water, and at the same time of giving 
a free and rich lather. 

3. Of making the labours of the laundress 
as little fatiguing as possible, by doing the 
cleansing without the necessity of rubbing 
the clothes hard. 

All the foregoing desiderata are character- 
istics of the soaps of my system. All soaps 
made by, it are peculiarly mild to' the skin, 
and yet powerfully cleansing in their effects. 
To impart hardness and durability in an 
eminent degree, the fat stock is made up of 
a due proportion of solid fat, just sufficient 
to accomplish these properties without im- 
pairing the quality of solubility imparted by 
the brown-oil ingredient. A free lathering 
quality is given by the addition of a limited 
quantity of rosin to the fat stock. 
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In Great Britain and the United States the 
market is held by a species of pale yellow 
soap, known and sold under the several 
names of " primrose/' " pale yellow," " extra," 
" No. I ," &c. ; but they all contain variable 
proportions of rosin and excess of water. 
On these accounts, and also because they are 
mostly made of low grades of fat stock, such 
as cheap tallow, bone grease, or kitchen stuff, 
the market price for them is seemingly low, 
viz., 2o/. to 30/. per ton without boxes. By 
exposure, however, they soon dry down to a 
much diminished weight, and become so hard 
that they will not wash or lather freely in 
cold water, nor yet do laundry work without 
the aid of some ''sal soda," or crystallized 
carbonate of soda. 

The economy, therefore, is greatly in favour 
of the soaps by this system, which are hard 
from the first, and inalterable simply on 
account of their being made of the purest 
ingredients, only, in their normal or exact 
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combining proportions. They are, however, 

though superior in quality, of less bright 
colour than the usual British and American 
soaps. Therefore, it will not be until after 
the prejudice of habit in this respect has been 
overcome by a fair trial, that these soaps can 
assert their greater advantages for household 
purposes. Once used, however, their very 
superior excellence will secure for them ever 
afterwards a preference. It is their intrinsic 
qualities which are most remarkable; but they 
have, also, a sufficiently handsome appearance. 

First Formula. 

Put into the pan — 

Oleic Add, of bright colour 650 lbs. 

Solid or cold-pressed " Stearin" Cake ... 350 „ 
Bright Rosin 50 „ 

Heat together to 293"" — ^300*" Fahr., stir for 
three minutes, and then let in, during a flow 
of eight to ten minutes, a boiling solution of — 

Jarrow (52^) Ash 210 lbs. 

Water 45 galls. 
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Continue the heating and stirring until the 
paste becomes stiflf and dry; then let in ten 
gallons of boiling water, and further continue 
the heating and stirring until the paste is 
very dry and stiff. It should make four 
frames full, equivalent to 1600 pounds. 

The ratio of ash in this formula is 200 
pounds per 1000 of fat and rosin mixture. 
When the soap is intended for laundry 
purposes, the ratio should be increased to 
21*50, or 225 pounds for the cuite. 

The composition of the soap will be, per 
cent. — 

"Olein" 4062 

"Stearin" Cake 21-86 

Rosin i 2*90 

Soda, combined 6*55 

Water ;.. 2677 

Salts, &c 

I 1*30 
Free Ash j 

lOO'OO 

The ratio of caustic soda is lOO to loo of 
fat-acid and rosin. 
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Second Formula, 

I, To provide against any possible ten- 
dency to efflorescence, which the soap of 
the preceding formula might have, possibly, 
under certain conditions of climate, it will be 
better to make it by a double or mixed 
operation as follows. In such case the 
appearance of the soap is also improved 
nearly to that of hard toilet soap, with 
smooth surface and gr^t fineness of paste. 

Put into the pan — 

"Olein" (bright) 325 lbs. 

" Stearin " Cake 625 „ 

Bright Rosin 50 „* 

Heat to 290'' — ^300*" Fahr., stir for three 

* The proportions may be changed so as to cheapen the cost 
of the soap without degrading its quality, except in a slight 
degree as to hardness. Thus — 

"Olein" 300 lbs. 

" stearin " Cake 600 „ 

Bright Rosin 100 „ 

In this case the alkali must enter at a slower flow, otherwise the 
boursoufflement may be so great as to endanger the overrunning 
of the contents of the pan. 
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minutes, and let in, during flow of eight to 
ten minutes, a boiling solution of — 

JaiTOw (52®) Ash 200 \b% 

Water 45 galls. 

Continue heating and stirring until the 
paste is quite dry and very stiff; at which 
stage, shovel out one-half into a wooden tub. 

2. While this first step is in progress, put 
into the adjoining pan— 

"Olein" (bright) ' 900 lbs. 

" Stearin »* Cake 50 „ 

Bright Rosin 50 „ 

Heat the mixture to 290'' — 300'' Fahr., stir 
for three minutes, and then let in, during a 
flow of eight to ten minutes, a boiling solution 
of— 

Jarrow (52**) Ash 200 lbs. 

Water 45 galls. 

Continue heating and stirring until the 
paste becomes well united, homogeneous, and 
dry. Then shovel out one half into the 
adjoining pan, and replace it by the half 
which was shovelled from this latter into the 
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wooden tub. The two pans are then ready- 
to be treated alike as follows : — Let into each 
pan six to ten gallons of boiling water, so as 
to thin the paste to fluidity, and continue the 
heating and stirring until the contents have 
become extremely stiff" and dry. Then shovel 
out into the cooling-frames. The product 
from each pan should fill four frames con- 
taining, severally, about 400 pounds, and 
making a total from both pans of eight 
frames, or upwards of 3100 pounds. 

The cost and shade of this soap will de- 
pend upon the kind of olein and stearin and 
rosin employed. Its composition will be — 



** Stearin " Cake 

\ S9"9o \ 



"Olein" i ^^^° 138-I5V63-IS 



Rosin 3*25 

Soda 671 

Water 28-59 

Salts, &a I'SS 



1 00 '00 



The ratio of caustic soda is 1060 to 100 of 
fat-acid and rosin. 
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Third Formula. 

This kind of soap may be made also after 
another formula, as follows : — 
Put into the pan 

"Stearin" Cake 400 lbs. 

Bright Rosin 200 ,, 

Heat together to 290° — ^300"* Fahr., stir for 
three minutes, and then let in slowly — say 
during a flow of twenty minutes — 2l boiling 
solution of 

Jarrow (52°) Ash 115 lbs. 

Water 20 galls. 

At about forty minutes after all the alkali 
is in, and the mixture has assumed the condi- 
tion of a rosin-looking, soft paste,, then let 
in . 18 gallons of boiling water. The mass 
becomes very thin and white. Continue 
heating and stirring for one hour. At this 
stage or period, the paste has become 
homogeneous and well combined, as well as 
dry-looking, though it is yet rather soft. At 
this moment, add to it one half of a cuite of 
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soap (800 pounds) made as follows and simul- 
taneously, if convenient, in the adjoining pan, 
No. 2. 

"Olein" 1000 lbs. 

Bright Rosin 10 ,, 

Heat to 290*" Fahr. stir for three minutes, and 
add boiling solution of 

Jarrow (52®) Ash 190 lbs. 

Water 40 galls. 

Stir and heat in usual manner to the condi- 
tion of a homogeneous, dry, stiff paste. 

When the half cuite of No. 2 pan has been 
shoveled into the cuite of pan No. i, five to 
ten gallons of boiling water are let into the 
mixed pastes, so as to blend and soften them, 
say to thin mush ; the heating and stirring 
are then to be continued until the paste 
becomes dry and stiff or equal to 4J frames 
full, or say 1700 pounds at most. 

The composition of this soap will be as 
follows : — 



o 
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"Stearin" Cake ) i 23-50^ 

> 53'oo < I 

Olem ) \ 29*50 >6s'oo 

Rosin i2'oo^ 

Soda 6*50 

Water 27*20 

Foreign Matters 1*30 

lOO'OO 

This soap gives a lather of great richness, 
and washes with the least possible waste of 
soap and labour. Its ratio of caustic soda is 
100 per 100 of fat, acid, and rosin. 



Formula IV, 

Better than any of the preceding fat 
mixtures would hji*: Morfit's '* second frac- 
tional Oleic fat." This is to be converted 
into soap after the usual manner, by using 
20 pounds of Jarrow ash to every lOO pounds 
of fat, and then, while in ^jS^^jS^^ of hot 
paste, adding thereto and stirring in, during 
continuous heating 15 per cent, of rosin soap 
made as directed at Chapter VII 1. When 
the whole has become homogeneous and stiff 
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paste, it is to be shoveled into the cooling 
frames, and in proper time cut for market. 
This soap is hard emollient, clean-looking 
and superior in both suds and cleansing pro- 
perties. 

In all these formulae, the rosin may be 
added in the form of rosin soap after the 
fat soap has come to paste in the pan, instead 
of being melted with the *' olein " at the first 
step of the operation. This plan has some 
important advantages, and the mode of opera- 
tion will be described in Chapter VI 1 1. 



BROWN OIL SOAP, FOR FULLING OR MILLING 

WOOLLEN CLOTHS. 

This soap being chiefly used by the cloth 
manufacturers of the west and north of 
England, and Eastern States of the American 
Union, it must have a good stiff body and 
be slightly strong in alkali. The excess of 

O 2 
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alkali, however, should not be so great as to 
*' bleed'' the color of fine dyed wools. 

This soap must have the property of 
jellifying promptly: — that is its solution in 
boiling water must cool to a jelly in a 
reasonably short time. 

The method of applying this test, in the 
cloth-factories, is to put 112 pounds of soap 
into 80 imperial gallons of water, and then 
boil by steam until a perfect solution is 
obtained. Cold water is now added until the 
volume reaches 170 gallons. This liquid 
soap will set in about twelve hours. 

On a small scale, the experiment may be 
tried with one ounce of soap in seven and a 
half fluid ounces of water over a gas flame ; 
and then adding to the hot solution, sufficient 
cold water, to make sixteen fluid ounces. 
This solution should become jellified within 
a half hour, or as soon thereafter as it is 
quite cold. 

When a soap has this jellifying property 
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in requisite degree, it is then all the better 
for cloth-milling purposes, the more soluble 
it may be. 

The custom of many of the manufacturers 
is to use a mixture of " Brown Oil Soap " and 
*' mottled soap,'' in the proportion of 9 cwt. 
of the former costing 34/., and 6 cwt. of the 
latter costing 30/. per ton. The fat stock of 
such a mixed soap has a congealing point of 
85*" Fahr. Therefore to imitate such a 
consistency, in making a fulling soap by this 
system, there must be used seven pounds of 
solid fat acid, or cold pressed " stearin " with 
every fourteen pounds of " Brown Oil " or 
crude oleic acid. In other words, one-third 
solid and two-thirds fluid fat, are to constitute 
the fat stock. 

The following table gives the composition 
of soaps of these kinds, as determined by 
actual analysis, together with that of the soap 
of this system, as deduced from the formula 
which is about to be described. 



198 



THE MANUFACTURE OF SOAPS. 



Components. 



Chlorid and Sulphate Sodium 

Fat 

(Melting or congealing at ^ F.)... 

Soda, combined 

Water 

Salts and insoluble residue 

Caibonate Soda, free 

Total Carbonate Soda to 100 Fat 

Ratio of combined Soda to 100 Fat ... 



Price's* 

Ca's 

Brown 

Oil 

Soap, 

ID 

months 
old. 



72-50 
(74^F.) 

7-04 
19*96 

0-30 



1 00 '00 



16-50 



Rowe*s+ 

Mottled 

Soap, 

10 

months 

old. 



I'OI 
70-50 

• • • 

6-84 
17-90 

1*05 



100*00 



16*60 
9-70 



Moififs 
Milling 

Soap^ 
freshly 

made. 



6500 
(84^F.) 
6-50 
27-10 
1*40 



100*00 






16-65 
10-00 



The Yorkshire cloth manufacturers require 
a soap rather stronger in alkali than those 
of the west of England : — say 205 pounds of 
Jarrow (52*^) ash to every 100 pounds of fat 
acids. 

* Brown Oil Soap, if fresh, would show lo per cent less of fat, 
and that much more of water. 

t The normal composition of this kind of soap is shown by the 
analysis of a fresh sample from Cowan's works, on p. 200. 
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The solid fat to be employed may be the 
cold pressed stearic cake from Cotton Oil 
Foots : and the oil may be the redistilled, 
deodorized oil from the same source. Care 
must be taken to insist upon the oil being 
deodorized by the manufacturers. 

To make the soap, put into the pan, 

Cold pressed " Stearin " 300 lbs. 

Oleic Acid 750 „ 

Heat to 290*" Fahn, stir for three minutes, 
and let in boiling solution of, 

Jarrow (52®) Ash 210 lbs. 

Water 45 galls. 

Continue heating and stirring to the condi- 
tion of an homogeneous stiff paste of great 
dryness, equivalent to 4 frames at least, or 
about 1650 pounds. 

This soap will have the composition re- 
corded in the table on page 198. It sells for 
36/. per ton delivered, less 2^ per cent, dis- 
count. 
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This soap can be made also, and perhaps 
of better quality from equal weights of 
Morfit's second fractional cotton oleic fat and 
ordinary candle or cotton foots *' olein ; " or 
from the second fractional fat alone. 



Second Formula, 

Some woollen cloths, such as piece-dyed 
black, require a great deal of milling, in 
order to be able to stand the very severe pro- 
cess of finishing; and " mottled soap" alone is 
the kind often employed for this work. A 
sample of freshly made mottled s©ap ob- 
tained from one of the principal manufacturers 
of cloths in Yorkshire was found to be com- 
posed of: — 

Insoluble matters (accidental) I'lo 

Carbonate Soda (free) '60 

Water 29*10 

Fat (melting at 93° F.) 62*90 

Soda (combined) 6*30 

1 00 '00 



Plate 14. 
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To make soap of the same nature and 
composition, but with all the superior excel- 
lence to be imparted by my system, it is 
only necessary to proceed as just directed in 
the preceding formula, and with the same 
materials in proportions as follows : — 

Cold pressed " Stearin " 450 lbs. 

Oleic Acid 650 „ 

Heat to 290"" — 310'' Fahr., and treat with a 
boiling solution of, 

Jarrow (52°) Ash 235 lbs. 

Water 60 galb. 

Continue the heating and stirring until the 
paste becomes stiff and dry, and then shovel 
it into the cooling frames. The product 
should amount to about 1800 pounds. 

Morfit's second fractional cotton oleic fat 
may be substituted, with advantage, for the 
mixture of stearic cake and oleic acid as 
above prescribed. 
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SOAP FOR MANUFACTURERS OF WOOLLEN 

CARPETS. 

The Kidderminster Carpet Manufacturers 
require a soap of good fat body and con- 
siderable alkaline strength. It must wash 
out quickly and not mill. Field's ''Brown 
Oil Soapl' at 34/. to 36/. per ton, is gene- 
rally used. 

The wool being from Russia and the East 
Indies, requires a very strongly alkaline soap 
to wash out the contained lime. 

The fat mixture for this soap should be 
therefore 

Olein, redistilled and deodorised 950 lbs. 
Solid Fat Acid 50 „ 

Heat to 290"* Fahr., stir for two minutes, and 
let in boiling solution of 

Jarrow (52**) Ash 250 lbs. 

Water 55 galls. 

Heat and stir continuously until the mixture 
has become a stiff dry paste, and then let in 
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ten gallons boiling water; and further heat 
and stir until the paste is well bound and 
very dry and stiff. The product is equiva- 
lent to about 1600 pounds, or four frames 
full. 

This soap will have the following com- 
position : — 

Solid Fat Acid 3*12 

Oleic Acid 59'5o 

Soda, (combined) 6*30 

Water 26*85 

Free Carbonate Soda 2*40 

Salts of Ash 1-83 

100*00 



OLIVE SOAP. 

GOOD AND CHEAP FOR THE SHIPPING TRADE. 

The stripping soap for silk dyers' use, as 
made at p. 177, may be converted into a very 
good and cheap export soap for ordinary pur- 
poses, by mixing it with rosin soap. It is 
only necessary to put 1200 pounds of the 
stripping soap into the pan, bring it to a 
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hot soft paste by heating and stirring it with 
sufficient water, and then adding, during con- 
stant stirring and heating, 500 pounds of the 
rosin soap. The addition of fifty pounds of 
palm oil soap will improve the colour. When 
it has become stiffish brown paste, shovel it 
out into the cooling frames. 

This soap hardens promptly, does not 
effloresce, and washes well. The product 
should amount to about 1600 pounds, or 
about four frames full. 

The quality of the product will be very ex- 
cellent, and its cost is low. 



SAVON AFCLI. 

The afcli soap is best and most economi- 
cally made with a mixture of soaps from 
*' recovered grease,'' black cotton olein, and 
rosin soap. 

Commence by making the soap as fol- 
lows : — 
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1. With recovered grease, looo pounds, and 
Jarrow carbonated ash, 200 pounds, in water 
45 gallons. Heat the oil as usual to about 
290"" — ^300"" Fahr., and let in the boiling solu- 
tion of ash, slowly, on account of intumes- 
cence. The usual paste is at first formed, but 
becomes very thin subsequently, and remains 
so. Frame as fluid paste after about twenty 
to thirty minutes heating from the time the 
alkali has entered, or as soon as a drop 
cooled on paper sets well. .It hardens well 
in the frames within twenty-four hours. 

2. Make a batch of soap in the same 
manner as above, and with corresponding 
proportions of black cotton ''olein," Jarrow 
ash, and water. Cook in the usual manner, 
and frame when the paste has become homo- 
genous, though still soft. 

3. Take 800 pounds of the recovered 
grease soap, heat and stir together with 400 
pounds of the *' olein *' soap, and then add 
thereto 600 pounds of rosin soap. Heat 
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and stir to perfect homogeneity ; and as the 
paste stiffens, let in a boiling solution of 
200 pounds of dry sulphate of soda in 40 
gallons of water. Continue heating and 
stirring until a sample portion of the paste 
ceases to cool opaque or creamy, and is well 
advanced to translucency. At this point it 
is ready to be shoveled, or rather, dipped out 
into the cooling-frames. 

This soap is rather long in progressing to 
completion ; and it is sometimes thirty-six to 
forty-eight hours after having been framed 
before it becomes sufficiently hard for cut- 
ting. But it washes well, suds well, and is 
of the right shade of color and cheapness for 
the Algerian and West Indian markets. 
Moreover, it is free from animal fat, which 
is also an important consideration in re- 
ference to the religious prejudices of the 
Algerians. 

The amount of product should be about 
1800 pounds, costing about 14/. per ton, 
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and composed approximately as follows per 
cent. :-^ 

Fat 43 'oo 

Rosin iS'oo 

Soda 9 '50 

Water 27*80 

Foreign Matters 170 



100*00 



CHAPTER VIII. 



ROSIN SOAP. 

The rosin soap, prescribed in several of 
the formulae, though not, in itself, a practical 
washing soap, is a veritable compound of the 
rosin acids with soda, assimilating so closely 
to true soap in many properties, that it may 
be considered a justifiable diluent of the 
latter to a certain extent. Indeed, in as 
high a proportion as twenty per cent., it is a 
beneficial addition to fat soaps when its 
cheapening effect is also taken into con- 
sideration. In many factories, however, 
its use is carried to such a great excess as 
to be in conflict with the interests of the 
consumer. It is only by judicious combi- 
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nations of fat stocks, and rare skill in the ' 
manufacturing operation, that dry soap of 
even fair quality, can be made to carry more 
than twenty-five per cent. ; and then the price 
to the consumer should fall nearly in propor- 
tion to the rise of the content of rosin. 

The presence of rosin in fat soaps, particu- 
larly those of my system, prevents any ten- 
dency to efflorescence, and promotes the 
retention of a large amount of water. 

The most convenient and suitable form of 
rosin soap, for mixing with soaps of any 
system, can be made with facility after the 
following directions. 

There should be a special and spacious pan 
for the manufacture of this soap in a large 
quantity at a single cuite or boiling, and a 
most suitable arrangement would be that 
patented by me in 1856, and now much 
used for operations in which heating and 

m 

stirring are required to go on concurrently. 
Plate XV. shows it as made by Murril 
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* and Keizer, Baltimore, Maryland, United 
States of America. It consists of a stirrer, 

A, with tubular iron blades heated by a 
current of steam entering from the boiler, 

B, through the steam-box, c, and passing 
back when condensed through the box and 
tube, D. Motion is imparted to the stirrer 
by means of the pulleys and cog-gearing, e, f. 
The stirrer is fitted to a pan, g, which may 
be of wrought or cast iron. The heating 
surface of the tubes is not sufficient to pro- 
duce a higher temperature than 212* Fahr. 
By cullendering the tubular blades, that is 
piercing them with holes, and omitting the 
lower steam-box, d, and boiler connection, 
so that the steam may be injected directly 
into the contents of the pan, this twirl 
becomes a most convenient apparatus for 
boiling fat soaps by the usual or old methods 
with the least expense of fuel, time, and 
labour, and the maximum perfection of 
product. 
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The finished soap is generally dipped out ; 
but this manipulation is laborious and time- 
consuming, especially in connection with 
pans of large size, and therefore it would 
be advisable to fit it with an elevator or 
monte-jus arrangement* after the design 
of Gossage. It then becomes self-emptying, 
and a most efficient apparatus in all respects 
for boiling the rosin soap under description, 
and indeed all other kinds for which the 
usual method of manufacture is followed. 
My oleic soaps form an exception, because 
their paste, when finished, and even in the 
hot state, is much too stiff to be lifted by a 
monte-jus into the cooling-frames. 

Plate XVI. will show how the arrange- 
ment is to be applied, a is the boiling-pan 
of cast or wrought iron, to which is fitted 
tight?/ a cover, b B^ Part b' of this cover 
is permanent, the other b being moveable 
and hinged on at c when in use. The edge 
of B is grooved all the way round, and into 

P 2 
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this grcx^ve is fitted a continuous band of 
india-rubber, e, by which it rests on the 
rim of the pan and the ledged end of b'; 
screw bolts, f f, serving to compress the 
joint. The joint around the stirrer must 
also have an india-rubber appliance to make 
it tight when the monte-jus is to be put into 
action. 

A pipe, G, passes through two stuffing- 
boxes, H, I, one affixed to b', and the other 
adjusted to a larger pipe, k. The pipe, g, is 
open at top, but has its lower end closed and 
cullendered for the passage of liquid matters. 
A portion, g', of this pipe has a male screw 
formed on its outer surface ; and attached to 
the fixed portion, b', of the lid, there is a 
bridge-piece, l, which has at l', a female 
screw encircling the male screw, q\ on the 
pipe, G. This arrangement allows the pipe, 
G, to be raised and lowered into the pan at 
will, by means of a lever, o, it being only 
accessary to turn it round to the right or 
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left, and into any portion of the pan's 
contents which are to be drawn out. The 
cooling-frames into which the soap paste is 
to be mounted, may be placed in an apart- 
ment distant from the boiling-pan, but in 
that case, gutters leading into them must 
be provided. A stop-cock at the upper end 
of K, serves to regulate the outlet of the paste 
into these gutters. 

To provide for the withdrawal of any spent 
lye or other fluid, deposits incident to the 
usual methods of boiling soap, a pipe, m, 
dipping nearly to the bottom of the pan, is 
fitted to the cover portion, b'. 

The monte-jus, or elevator, is put in 
action for mounting the soap, when the 
latter is finished and still in warm thin 
paste. The cover being put in place, with 
its joints tightly closed by means of the 
screw bolts, f f, high - pressure steam or 
compressed air is let into the pan through 
the pipe, n, so that it may press upon the 
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surface of the fluid paste in the pan, and 
force it over into the cooling-frames through 
the pipe g, or m, according as one or the 
other may have its cock open. 

The diameter of the pan should not exceed 
eight feet, but its depth may be twelve feet. 
The stirrer and heater are to be fitted as 
shown in Plate XVI., and, as thus con- 
structed, the pan is a very great improve- 
ment upon those now in use; and largely 
economizes both time and labour in the. 
manufacture of all soaps made by boiling 
after the methods generally employed, as 
already noted. The arms, or rather tubes 
of the stirrer must be pierced with holes, 
however, for the direct entrance of the 
steam into the contents of the pan, and in 
such cases also, the lower connection with 
the generating boiler, must be cut off. 

For what is termed dry boiling, or that 
in which the heat of the steam is to act 
indirectly through metallic surfaces, the 
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twirl must have its tubes closed as shown 
in Plate XV. ; or a jacket-pan (Plates 11. 
or III.) must be employed. For the rosin 
soap, now under description, the tubes are 
to be closed ; that is, the steam is only to be 
allowed to impart its heat through the metal 
of the tubes, and being thus wholly or partly 
condensed, to run down and back into the 
generating boiler. 

For the preparation of the soda lye, there 
must be provided a vat, Fig. 31, of wood 
lined with lead. It must have a close cover 
to prevent the access of air and deterioration 
of the lye ; but with a hinged cover for the 
entrance of the soda and water. An open 
steam-pipe, a, of iron, and with leaden 
branches, ^ ^ ^, is fitted to the interior as 
the heating medium. A cock, for drawing 
off the settled lye, free from sediment and 
clear, must be placed at d. As the alkali 
is very apt to cause the cock to set fast, at 
times, this annoying contingency may be 
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avoided by the use of that kind of cock 
constructed as shown, by Fig. 32, in eleva- 



F«. 31.— ScAiofAih. 

tion and section, a is the inlet, and b the 
outlet. An india-rubber diaphragm, c, closes 
the inlet aperture when depressed by a turn 
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of the handle, b^ which screws down the valve, 
d d. This valve, d d, consists of a screwed 
shank, a guide extending across the interior 
of the cover, a, to prevent it revolving when 

ELEVATION 




SECTION 




Fig. 3a. 

screwed down by the handle ; a circular plate 
or valve on the upper surface of the india- 
rubber, and a loose washer or nut on the 
under-surface which allows the diaphragm 
to be replaced by a new one, when worn 
out. 
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In order to make the lye of requisite 
strength (specific gravity, i"o8=ii'* Baum^, 
300 gallons of water are to be let into the 
reservoir, and 220 pounds of commercial 
*' caustic soda " in small lumps added to it 
Heat is evolved in the liquor at first, but 
after some hours' solution must be facilitated 
by a current of steam and occasional stirring 
with a wooden paddle. It is also necessary 
to stir when the solution is completed, in 
order to produce uniformity of strength 
throughout the liquor of the reservoir. The 
whole is left to repose for the subsidence of 
insoluble colouring matters and impurities, 
which latter must be drawn off from time to 
time, as they accumulate, through a very 
wide plug-holcj 0, near the bottom. 

Commercial caustic soda varies in strength 
from 75*" to 60^ of caustic soda, and must 
always be subjected to a test analysis. As 
the strength rises, the greater will be the 
purity; and even though the cost of the 
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former may be higher proportionally, it is, 
all bearings considered, the cheapest and 
most convenient in the end. Therefore, 
always buy soda of strength as near 75"* as 
possible. 

The preceding formula for the prepara- 
tion of the lye has reference to the em-i 
ployment of caustic soda of about that 
strength. 

The lye being quite ready, 1200 pounds of 
amber-coloured rosin are put into the pan, 
with 2200 pounds of the lye, and motion 
and steam given to the twirl and pan. As 
heating and stirring go on concurrently, 
the rosin and alkali become a thick trans- 
lucent homogeneous paste. At this point 
a sufficient quantity of hot water is let in 
gradually to thin the mass to semi-fluidity. 
Heating and stirring are to be continued 
until the paste becomes a thin jelly, and at 
that consistence, it is finished and ready for 
the frames. 
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Neither the strength of the lye nor the 
prescribed quantity should be altered, if the 
best results are desired, for they have both 
been adjusted according to the teaching of a 
long experience. 

The product of this batch should be about 
2200 pounds, costing 9/. per ton. 

Its composition per cent, is — 

Rosin 54*50 

Soda (foreign salts) 7*80 

Water 377o 



•1 
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CHAPTER IX. 



PALM SOAP. 

In several of the preceding formulae palm 
soap has been prescribed as colouring material. 
That made by the usual processes, and which 
may be bought of any soap manufacturer, is 
deep orange coloured ; when its fat stock is, 
as it should be, unmixed natural palm oil. 
Sometimes, however, a soap of lighter shade 
may be required, and therefore the annexed 
formula is given for one of lemon colour. 

Provide a wooden vat or tub with strong 
hoops and fitted with a tubular twirl like that 
shown by Plate XV / Into this tub put i,6oo 
pounds of unbleached palm oil, heat by means 
of the twirl to 120** Fahr., and then add 800 
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pounds of caustic soda lye ♦ of 36** Beaum^, 
during constant motion of the stirrer. Care 
must be observed to keep the temperature of 
the mixture below 120^ Fahr. and near los"" 
Fahr., so as to prevent any separation of the 
lye from the oil. 

In two to four hours the saponification will 
be complete, and then the heating and stirring 
are to be discontinued, the tub covered well 
with a woollen cloth and left to itself. The 
temperature of the mass rises subsequently to 
176'' Fahr. At the end of several days the 
soap is ready for use. 

* This lye is made by dissolving 34 pounds of commercial 
caustic soda of 70^ in 6\ imperial gallons of water. 



CHAPTER X. 



METHOD FOR "RUNNING DOWN" OR REDUCING 
THE COST OF OILMEN'S OR HOUSEHOLD SOAPS, 

AS MADE BY THE ORDINARY METHODS WITH ROSIN 

AND EXCESS OF WATER. 

This method has the advantage of re- 
placing much of the excessive water with 
rosin soap, by which change the durability, 
economy and washing qualities of the soap 
are improved to the benefit of the consumer, 
without detracting from the large profit of the 
producer. 

Take of the soap to be run down say 
i,ioo pounds, melt it in one of the pans, 
with water, to thin paste and then stir in, 
during constant heating, 500 to 550 pounds 



/ 
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of rosin soap, as made in Chapter VI 11. 
Care must be taken to add the latter by 
degrees, and to heat slowly until all pro- 
bability of the pan's overrunning, from 
uprising of its contents, has passed ; and, 
therefore, the use of the super-heater for 
these operations should be avoided. 

When the mixed paste has become homo- 
geneous and a sample tried on a glass sets 
firmly, it is ready to be dipped out into the 
frames, even though it may be still soft in the 
pan. The product should amount to i,6oo to 
1 1650 pounds. It will be ready in two days 
for cutting and is not only hard but will retain 
a clean surface permanently. 

This process applies also to ** extra pale " 
and " brown soap," but does not answer 
so well for " Primrose " soap. The 
" brown " may be *' run doTvn " more ad- 
vantageously in every respect than soaps of 
a lighter colour. 

The oleic soaps of my system are better 
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adapted for " running down " than all other 
kinds; but those made from thin "olein" 
will not bear more than half the prescribed 
proportion of rosin soap. 



CHAPTER XI 
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CRYSTALLISED GLYCERIN SOAP. 

This formula was suggested by the " Solidi- 
fied Glycerin'' of Price's Candle Company, 
Limited, — z, hard transparent soap of great 
emolliency, but so very hygroscopic that it 
becomes very wet upon short exposure. It 
is, therefore, sent to market in envelopes of 
tinfoil. 

This soap is composed, according to my 
analysis, of 

Fat (hard) 32*00 

Soda ; 475 

Water 2175 

Glycerin 41*50 

lOO'OO 

There is, therefore, the ratio of 14*85 caustic 
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soda to 100 of oil, or an excess of 4*85 ; not- 
withstanding which the soap is practically 
free from all harshness. It does not, how- 
ever, give a very rich lather, nor is it very 
emollient. 

I have not been able to produce this soap 
of the composition above noted ; but a 
superior article, with less glycerin and at 
less cost, may be made by my system, as 
follows. 

It is an error to suppose that the emdiliency 
of a soap will increase with the proportion of 
glycerin which may be put into it. On the 
contrary, glycerin itself, unless largely and 
skilfully tempered by proper associates, is 
more or less harsh to the skin. This is con- 
firmed by the use of pure glycerin alone as a 
cosmetic, for a few weeks continuously. 

Put into the pan 350 pounds of hot-pressed 
fat-acid cake (white), 150 pounds of inodorous 
light-coloured oleic acid, and 200 pounds of 
the whitest and best rosin. Heat to 300° — 
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310** Fahn, stir for three to five minutes, and 
then let in a boiling solution of 135 pounds of 
Jarrow carbonated ash (52®) in 25 gallons of 
water, at rapid flow. Continue the heating 
and stirring until the paste becomes perfectly 
homogeneous, or, in other words, about an 
hour, and then shut off the heat. At this 
stage, and while the stirring is continued, 
add 250 pounds of Price's or Sarg's pure 
glycerin. Take out half of the contents of 
the pan, and allow it to cool. If it is then 
transparent the soap is completed ; otherwise 
it must be returned to the pan, and further 
treated with 125 pounds of glycerin in 
addition. The heating and stirring must now 
be regulated with great care, for sometimes 
the desired transparency is obtained by the 
stirring alone, and without further heating. 

The better way to insure success and save 
possible waste of glycerin will be to take try- 
samples of about two pounds each from the 
foundation paste, and pre-treat them over 
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the gas-flame with different proportions of 
glycerin. Then, on cooling, it can be deter- 
mined from their appearance how it may be 
best to proceed with the whole cuite. 

This soap is hard, very emollient, lathers 
freely, and does not sweat or become damp on 
exposure. Its composition, per cent., is as 
follows : — 

Fat 34*00 

Rosin i3'oo 

Soda (combiaed) 4'6o 

Water 15-40 

GlyceriD 33*00 

100*00 
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CHAPTER XII. 

SULPHUR AND CARBOLIC SOAPS. 

These soaps are nothing more than normal 
soap mixed with a portion of sulphurous 
matter or carbolic acid ; and this system 
affords great facility for their manufacture in 
perfection. 

SULPHUR SOAP. 

The fat basis for the sulphur soaps should 
be a mixture of 600 pounds of hot-pressed fat- 
acid cake and 500 pounds of oleic acid free 
from empyreumatic odour. This is to be 
heated to 2f^ Fahr. and treated with a 
boiling solution of 212 pounds Jarrow (52*") 
carbonated ash in 45 gallons water, in the 
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manner so often described in the preceding 
formulae. The heating and stirring are to be 
continued for about ninety minutes, or rather 
until the paste is very dry and stiff. The 
sulphur is then to be diffused in hot water 
and gradually added during constant stirring 
without heating. 

Precipitated sulphur, known commercially 
as '' milk of sulphur," is the proper form of 
sulphur for this soap, but there is great 
difficulty in obtaining it free from adulter- 
ation. Sulphate of lime, or other earthy 
matter, is generally the debasing material, 
and its presence is revealed by a residual ash 
when a pinch of the suspected sulphur is 
burned upon a spatula of smooth fire-clay. 

Sublimed sulphur, or flowers of sulphur, 
being pure and in fine powder, is the next 
best kind for this purpose, and it may be 
used in the proportion of 4 to 6 per cent., 
according as the soap may be intended for 
toilet or medicinal purposes. The proportion 
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would be equivalent to 60 to 90 pounds for 
the whole cuite. 

Sulphuret of potassium or sodium may be 
substituted for the sulphur, and in this case 
5 to 10 per cent, of the solid salt may be 
employed ; in other words, 75 to 150 pounds 
for the whole cuite. It must be dissolved in 
as little hot water as possible, and let into the 
dry and stiff paste gradually, during constant 
stirring and heating. When the paste, thus 
thinned a little at first, becomes stiff and dry 
it is ready to be shovelled out into the cooling 
frames and perfumed ; for it is proper to 
remark here that this kind of soap is generally 
pressed into tablets of 2, 4, 6, and 8 ounces, 
after the manner of toilet soaps. Two per 
cent, of rosin with the fat would be a 
beneficial addition. 

Sulphur soaps are used for man, horses, 
and cattle alike, as a medicated detergent in 
cutaneous affections. 
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CARBOLIC SOAP. 

This soap is made both perfumed for toilet 
purposes and plain for general use, as an 
antiseptic and healing detergent for cutaneous 
affections, sores, or wounds. It is also good 
for washing the feet when they are disposed 
to smell badly, or become irritated by exces- 
sive perspiration. 

As a household soap it is very efficient for 
keeping bedsteads free from bugs, and wash- 
ing the clothes from sick-chambers. It is 
made in the usual way, but exclusively from 
hot-pressed fat-acid cake, on account of the 
tendency of carbolic acid to soften the paste. 

Eleven hundred pounds of this fat stock 
are to be heated to 300"" Fahr., and then 
treated with a boiling solution of 212 pounds 
Jarrow (52"*) carbonated ash in 45 gallons of 
water, by gradual flow. When, after con- 
tinuous heating and stirring for about an 
hour, the paste has become very stiff and dry, 
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it is to be left to cool down for several hours, 
and then treated with 80 to 85 pounds of 
pure carbolic acid. This latter addition must 
be made in a thin stream and during constant 
stirring of the paste, but without any heating. 
When the whole is thoroughly incorporated, 
the paste is then ready to be shoveled into 
the cooling-frames. 

Two per cent, of rosin may be added to the 
fat, at the time of heating it, in order to 
improve the suds or lathering property of 
the soap, and prevent any tendency to efflo- 
rescence. 

This soap is also perfumed and pressed 
into toilet tablets. 



CHAPTER XIII. 

MANUFACTURING EXPENSE. 

The manufacturing expense will vary with 
the locality of the factory, and according to 
the difference in cost of rent, fuel, labour, and 
other items in different counties. 

Here in England it was found, from actual 
experience in the factory at London, that the 
total expense would be covered by the follow- 
ing estimate. Of course, as many of the 
charges are unavoidably as great for a small 
as a large product of soap, it naturally 
follows that the manufacturing cost must fall 
with a rise of the quantity manufactured per 
month. 

To determine the total cost of soap per ton, 
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it is only necessary to add to the manufac- 
turing expense, per ton, the cost of 13 cwt. of 
oleic acid and 2\ cwt of Jarrow (52**) ash at 
the place where the soap may be made. 

The item for incidentals will cover cost of 
boxes, though these latter are generally 
charged to the purchasers of the soap. Com- 
mercial expenses, such as discount and com- 
missions on sales, being variable items, are 
omitted. 

An estimate of the actual expense, per 
month, for working a factory at London, all 
charges, including delivery of the soap into 
the market, being comprised, is exhibited by 
the following Table : — 
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CHAPTER XIV. 



PRACTICAL INSTRUCTIONS FOR THE CHEMICAL 

ANALYSIS OF SOAP. 

The most important point is to average the 
sample of soap fairly ; and therefore the quan- 
tity for analysis must be taken from both its 
interior and exterior portions. One hundred 
grains being carefully weighed on the balance 
(fig. 3) are then placed in a beaker glass of 
two ounces capacity (fig. 33)^ and well covered 
with strong alcohol or methylated spirit; the 
whole is then heated on a sand bath, or in a 
water, bath, until the soap is dissolved, and 
next filtered upon a paper of which a counter- 
balance has been made and preserved. The 
filtration is practised as shown by fig. 35, care 
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being taken to select very porous or free- 
acting paper. When all the liquor has 
passed through, the residuum on the filter 



Fifi 33- Rs- 3*. 

must be washed by pouring several portions 
of fresh and hot alcohol upon it. To prevent 
clogging of the filter, the liquors should be 
kept hot. The filter may be designated as a, 
and the filtrate or clear liquor running 
through into the beaker below as b. This 
last beaker should be tall and narrow, with a 
capacity of four fluid ounces, as shown by 
fig- 34. which, like fig. 33, is drawn to half 
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the natural size. The beaker, b, is put upon 
a sand bath, or into a water bath, in order that 
the contained liquor may lose its alcohol by 
evaporation. Previous to heating it, a fluid 
ounce of distilled water should be added. 



While this evaporation is going on, the 
filter, A, is to be placed in a porcelain dish 
and heated to perfect dryness. This state 
is known when the filter ceases to lose 
weight. The counterpoise filter-paper must 
be dried simultaneously, and put in the 
opposite pan of the balance, at the time of 
weighing. The constant weight expresses 
the per cent, of foreign matters, insoluble 
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and saline, as well as of free alkali in the 
soap. ^ 

To determine the proportion of the latter, 
the weighed filter is put into a small beaker- 
glass, heated with distilled water, and then 
tested according to the directions given at 
pp. 65 — 71. The number of cubic centimetres 
of normal oxalic liquor required to redden a 
piece of blue litmus paper, previously placed 
in the liquor, will indicate the per cent, of 
free carbonate of soda in the soap. This, 
deducted from the original weight of the 
filter, will give the per cent, of insoluble 
and foreign saline matters. 

By this time the filtrate, b, will have lost 
its alcohol, and is to be tested with normal 
oxalic liquor, according to the directions at 
pp. 65 — 71. The number of cubic centimetres 
of liquor required to redden the test litmus 
paper, indicates the per cent, of combined 
soda (NaO) in the soap. 

This action of the acid at the same time 
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separates the fat element and sends it to the 
surface erf the liquor. To produce a more 
rapid clarificatioii^ a few drops of sulphuric 
acid should be added, after the neutralization 
with oxalic acid, and the bealcer then set 
upon a sand bath to become hot. In tfce 
meantime lOO grains of beeswax are to be 
carefully weighed out and put into the liquor. 
The heating being continued, the wax melts 
iand mixes with the fat. Stirring with a 
glass rod is necessary to promote this mix- 
ture. The beaker-glass is* next removed 
from the bath into a cool place, in order 
that the wax-cake may set and harden. The 
glass rod being now drawn out, the subsident 
water is drained off from below and replaced 
with fresh boiling water, so as to melt anew 
the cake and wash it. On solidifying again, 
the cake is to be lifted out by the rod, placed 
between the folds of bibulous paper, and, 
after thus drying for twelve hours, weighed. 
The weight thus found, less that of the wax, 



denotes the per cent, of fat in the soap. The 
wax used for this purpose must be weighed 
from a portion which has been previously 
fused and cooled to free it from water. VL 

The water is generally determined by 
drying loo grains of very thin scrapings 
from different portions of the sample of 
soap, in a small platinum capsule, over either 
a sand or water bath, until weight ceases 
to be lost. Of course, the weight of the 
crucible must have been previously deter- 
mined. Now, when the weight of the 
crucible and its contents of soap becomes 
constant after repeated heatings, during six,.-- 
to ten hours, this constant weight deducted 
from the original joint weight of the two 
previous to the heating, denotes a loss 
which is taken as the per cent, of water in 
the soap. But I have observed, invariably, 
in my experience, that however prolonged 
may be the heating of the sample, even at 
a temperature just within the degree at which 



244 THE MANUFACTURE OF SOAPS. 

it would decompose, there is still more or 
less of water retained, and amounting to 
several per cent. Indeed, it is only this 
portion of the water which can be considered 
strictly constitutional or chemical in the soap, 
for the latter may be made by my system 
with as low a proportion of water as several 
per cent. Practically considered, the propor- 
tion of constitutional water in soap is, how- 
ever, twenty-seven per cent., even though the 
most of it may pass off by evaporation at 
warm temperatures. Indeed the soaps, as 
made by the ordinary methods, never harden 
except by loss of water through evaporation. 
Many kinds, even during transportation to 
the markets of southern countries, lose from 
one fourth to one half of their original weight 
in becoming dry, so variable is the amount 
of water, legitimate or fraudulent, which they 
contain on commencing their voyage. 

Under all the circumstances, therefore, the 
more reliable way of estimating the water is 
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to add together the figures obtained for all 
the other components of the soap, and deduct 
the sum of them from the weight, of soap 
(100 grains) used for the analysis. The 
difference or loss may be taken as the per 
cent, of contained water. The results are to 
be arranged as follows : — 

Insoluble, and foreign Saline matters . . 

Carbonate of Soda, free 

Fat (and Rosin if present) 

Soda, combined 

Water 



1 00 '00 



Having determined the composition of the 
soap, it yet remains to observe the consis- 
tence of the fat component, or rather the 
degree of temperature at which it congeals 
or fuses, this being an essential point in the 
economic and practical valuation of the soap 
for certain purposes. At the same time, any 
rosin that may be present can be estimated 
approximately. 

A new portion of 500 grains of soap must 



eing put 

X ounces 

has been 

; covered 

iand bath 

1 is then 

until the 

liquor reaaens oiue iiimus paper strongly. 

The solution of soap is thus decomposed by 

the acid seizing its alkali and sending the fat, 

or mixture of fat and rosin, to the surface. 

On cooling the beaker glass and contents 
in iced water, the fat solidifies, so that it can 
be punctured by the glass stirring-rod ; and 
thus an opening is made through which the 
aqueous liquor beneath must be poured off. 
Fresh boiling water is now added to the fat, 
and the whole heated and cooled and drained 
of the wash liquor as before. 

This operation being once more repeated, 
the beaker, now containing only the clean fat 
or mixture of fat and rosin, is to be placed 



on a warm sand bath, and heated until it 
ceases to lose weight, in order to drive off 
any water it may have retained. When the 
weight has become constant it is to be noted, 
and the weight of the empty beaker de- 
ducted from it. The remainder expresses 
the amount of fat. The beaker and con- 
tents must be cool when the weighings are 
made. 

Having noted the weight, then add to the 
fat in the beaker about six times its weight of 
alcohol of 95" per cent, strength, heat in a 
water bath to solution, and pour in rather 
more of cold distilled water than is sufficient 
to double the volume of alcohol. 
. The fat immediately forms a separate 
stratum at the surface of the liquid, which 
latter then holds the rosin in a state of semi- 
solution, or rather of intimate suspension, 
if there was any contained in the soap, and 
thus assumes a milk-cloudy appearance. 

By repose in a cool place, the fat stratum 
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above sets hard, so that the rosin liquor 
beneath may be poured off. It is then 
washed by being heated with fresh water, 
and afterwards cooled and drained as before. 
It still retains some little water, which can be 
got rid of by leaving the beaker on a warm 
sand bath until it ceases to lose weight. 

When, after repeated weighings, a constant 
weight is obtained, it represents the joint 
weight of the pure fat in the soap, and of the 
beaker, so that it is only necessary to deduct 
the figures for the beaker from the joint 
weight in order to get the amount of fat 
This latter, subtracted from the weight 
previous to the treatment with alcohol, shows 
a loss which represents the amount of rosin. 
By dividing this latter by five, the per cent, 
is obtained, and on deducting it from the fat 
product as determined already in the lOO 
grains of soap, there remain the figures 
which express the per cent, of rosin in the 
soap. 



£a.u\^j.i\jjyo rKJU. AviAL,xcii;>. 



In arranging the formula, then, the fat and 
rosin must be put down, in such case, as 
separate items, and not jointly as in the form 
just given at p. 245. 

The final operation is now to note the 
melting point of the purified fat, and that is 
to be done according to the instructions 
already explained fully at p. 27. 



CHAPTER XV. 



LUBRICATING COMPOUNDS FOR RAILWAY USE. 

These compounds do not belong strictly 
to the category of oleic soaps ; nevertheless 
I consider* it expedient to give a chapter 
upon them here, because the pan employed by 
me for the manufacture of the one is par- 
ticularly suited to the convenient preparation 
of the other with the best results, and at the 
least possible expense in both cases. Thqr 
are moreover articles of special utility, and 
largely consumed. 

Locomotive Grease. 

The grease for lubricating the axles of 
locomotives and railway carriages, being used 
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in axle-boxes and for high velocities, must 
have considerable consistence, but not suffi- 
cient to let the axles get warm on account of 
a too persistent stiffness in the boxes. It 
must not be so soft, on the other hand, as to 
melt away rapidly. 

The materials generally employed are 
tallow and palm oil associated with an 
aqueous solution of *'sal soda" (crystallized 
carbonate of soda). In the following table by 
Watts and Richardson are given two formulae 
which yield products that fulfil the necessary 
requirements of a good lubricator; that is 
they soften gradually into very thick cream, 
retain a low temperature until worn away, and 
leave no residue. The summer product will 
run 1200 miles. Allowing 2\ per cent, for 
loss, the amount of yield from the propor- 
tions prescribed is one ton. 

For a winter lubricator, the minimum of 
fat is 25 per cent, to be increased to 35 or 40 
for the warmest summer use. 
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Colza or cotton-seed oil may replace 
the sperm oil, but not without impairing 
in some little degree the excellence of the 
lubricator. 

To make the grease, weigh out the fats, 
melt and heat them together in a wooden 
vat to 212* Fahr. by means of a current of 
steam, and then strain into the soap pan 
(Plate 11. or III.) through a fine sieve in order 
to intercept all dirt and grit. 

In the mean time place the sal soda and 
water into the feeder (Fig. 15) and heat to 
perfect solution at 212'' Fahn by means of a 
current of steam. Now apply motion to the 
stirrer in the oil, and at the same time let 
flow into it, gradually, and through a fine 
sieve, the soda solution. The stirring must 
continue at intervals until the mass is cold. 
The slower the cooling, the firmer will be the 
products. 



MoteriBk. 


Winter Gr«Me. 


Sammer Grease. 




cwt. qn. Ibt. 
3 3 « 

3 2 

I 7 

1 o 14 

12 3 12 


cwL qa, lbs. 
4 2 O 
9 3 O 

27 

1 O 8 

12 o a6 


Palm Oil 


SpeimOil 


"SalSoda" 


Water 



IVaggon Grease. 

A lubricator of cheaper cost for common 
waggons going at low speed, such as are 
used in the goods traffic, is made with rosin 
oil (obtained by distillation) and lime. The 
rosin oil may be wholly or in part replaced 
by the heavier petroleum oils. This grease 
must be free from lumps, very, smooth and 
rather tenacious of its water, so that it may 
be spread easily on the bare axle. 

It is prepared without heat by stirring the 
strained oil in the pan and at the same time 
letting run in, through a fine sieve, a very 
thin milk of lime until the mixture begins to 
thicken, — say about fifteen minutes, — ^when 
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the grease is to be run into barrels to "set" 
and solidify. 

The proportion of lime varies with the oil, 
and must be determined by experience; but 
with care to guard against any excess lest the 
grease may become too hard. 

Sometimes a grease free from water is 
required. In that case, the milk of lime 
must be allowed to settle in a vat, the super- 
natant water drained off, and the subsident 
paste of lime mixed with rosin spirit. This 
latter expels the residue of water, and sends 
it to the surface to be drawn off as before. 
The lime paste is next to be thinned out 
to a cream with more rosin spirit, when it is 
ready for use in the same manner as above 
described for the milk of lime. 

Milk of Ume. 

The preparation of milk of lime requires 
some skill, and in a regular manufactory there 
should be a special vat for the purpose. 



This should be constructed, at a sufficient 
elevation, of brick and mortar lined with a 
coating of plaster of Paris or hydraulic 
cement The form should be circular, with a 
depth of four feet and a width of three feet. 
These dimensions afford convenience for 
stirring and settlings. In the side, and at 
intervals of ten inches, commencing that 
drstaoce from the bottom, five thick tubes of 
lead with wooden or india-rubber plugs are 
to be placed as taps for drawing off the milk 
of lime, as it may be wanted from different 
heights. These tubes must project six inches 
outwards beyond the wall of the vat ta 
prevent slopping and waste during the draw- 
ing off. 

The lime for all the manufacturing purposes 
of this treatise must be of the best kind, as 
free as possible from magnesia and other 
foreign matter, and perfectly caustic, or in 
other words freshly burnt. Having been 
spread over the bottom of the vat it is then 
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drenched with sufficient water to cover it 
barely. In a few minutes it begins to swell 
and falls to powder, great heat and much 
aqueous vapour being developed ; and hence 
the necessity of a vessel of masonry for the 
slaking operation. When the whole mass 
has become hydrated, that is either pulveru- 
lent or a soft pulpy mass, water is to be let 
into the vat, in greater or lesser proportion, 
according as the milk may be required thin 
or thick. 

The whole, must be stirred from time to 
time, and always just previous to a drawing 
off. This may be done with a hand rake, or 
better by a galvanized iron twirl properly 
geared and driven by steam power. 

When a thin milk free from grit is required, 
much water must be used, so that the drawing 
off may be from the uppermost tap tube. 
On the other hand, for a thick cream much 
less water is to be added, and the drawing off 
must be from one of the lowermost tap tubes. 
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The stirring of the mixture of lime and 
water diffuses the former through the latter ; 
but after a moment's repose the upper strata 
drop all the coarser and heavier particles into 
the lower strata, leaving the liquor near the 
top very smooth. Thus each stratum has a 
different degree of consistence. 

By a prolonged repose the milk settles 
quite clear and forms a supernatant liquor of 
" lime water," which is a saturated solution of 
lime in water. Lime being more soluble in 
cold than hot water, nothing is gained by the 
use of the latter, except, perhaps, in the 
drenching operation, where it may hasten the 
hydration in some degree. At best, there are 
not more than 0-13 parts of lime taken up or 
dissolved by a hundred parts of water, even at 
60° Fahr. 
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Richter's Table of the Quantity of Caustic 
Soda contained in Lyes of different densities. 



Specific 


Soda 


Specific 


Soda 


Specific 


Soda 


Specific 


Soda 


Gravity. 


p. Cent. 


Gravity. 


p. Cent. 


Gravity. 


p. Cent. 


Gravity. 


per Cent 


I'OO 


O'OO 


1*12 


II'IO 


1*22 


20'66 


134 


31-67 


I*03 


2*07 


114 


I2-8l 


124 


22-58 


1-35 


32-40 


I '04 


4*02 


i'i6 


1473 


1*26 


«4*47 


136 


33-08 


V06 


5-89 


118 


1673 


1-28 


2633 


138 


34-41 


I -08 


7-69 


I'20 


1871 


I '30 


28*16 






i-io 


943 






132 


29*96 







Table exhibiting the Quantity of Fused 
Potassa in Caustic Lye, of different densities. 



Sp. 


Soda 


Sp. 


Soda 


1 
Sp. 


Soda 


Sp. 


Soda 


Sp. 


Soda 


Grav. 


p. Cnt 


Grav. 


p. Cnt. 


Grav. 


p. Cnt 


Grav. 


p. Cnt. 


Grav. 


p. Cnt, 


1-58 


53-06 


1*46 


42-31 


1-34 


32-14 


1*22 


23-14 


I-IO 


11-28 


I 56 


51-58 


I '44 


40-17 


1*32 


3074 


I '20 


21-25 


1-08 


9'20 


I -54 


50-09 


1-42 


37'97 


1*30 


29-34 


ri8 


19-34 


1*06 


7*02 


1-52 


4846 


1*40 


35-99 


1-28 


27-86 


i-i6 


17-40 


I 04 


477 


1-50 


4645 


1-38 


34-74 


1*26 


26-34 


ri4 


15-38 


I '02 


2-44 


1-48 


44*40 


1-36 


33-46 


1-24 


2477 


1-12 


13-30 


I -00 


o-oo 
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Poggiale's Table of the Specific Gravity 
Numbers, corresponding with Baumd's Areo- 
metric Degrees. For Liquids heavier than 
Water. 



Degreea. 


Specific 
Gravity. 


Degrees 


S,«ciSc 
Gravity. 


Degrees. 


Specific 


Degrees. 


Specific 
Giavity. 


, 


1-007 




1-161 


39 


1-370 


S8 


1-67. 


3 


I-OI4 


31 


I-171 


40 


1-383 


59 


I-691 


3 


I 033 


33 


1-180 


41 


1-397 


60 


I-711 


4 


1039 


n 


I-190 


43 


1-410 


61 


1-733 


S 


1-036 


34 


1199 


43 


1-434 


63 


■-7S3 


6 


1-044 


n 


I-3IO 


44 


1-438 


63 


1-774 


; 


1-053 


36 


I-33t 


45 


1-453 


64 


1-796 


8 


1-060 


37 


I-33I 


46 


1-463 


65 


1-819 


9 


1-067 


38 


1-343 


47 


1-483 


66 


1-846 


10 


I -07s 


39 


1-353 


48 


1-498 


67 


1-873 


II 


1-083 


30 


1-363 


49 


1-514 


68 


1-S97 


13 


1-091 


31 


1-375 


5° 


1530 


69 


1-931 


13 


i-loo 


3" 


1-386 


SI 


1-546 


70 


1-946 


14 


i-ioS 


33 


.-396 


S! 


.563 




1-974 


IS 


1-116 


34 


1-309 


53 


1-580 




3-000 


16 


I-I3S 


35 


1-330 


S4 


1-597 




3-031 


i; 


1-134 


3« 


■■33= 


SS 


1-615 




3-059 


18 


I-143 


37 


'-345 


56 


1-634 






19 


I-IS3 


38 


1-357 


S7 


1-663 
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Table of the Mechanical Power of Steam. 





Temperature 
in Degrees 

by 

Fahrenheit's 

Thermometer. 


Pressures. 


Temperature 
in Dq^xces 

by 

Fahrenheit's 

Thennomcter. 


Atmo- 
sphere. 


Pounds 

per 
square 

iudu 


Atmo- 
sphere. 


Pounds 

per 
square 

inch. 


I'OO 

1-25 
1-50 

175 
2*00 

2-25 

2-50 

275 
300 

3-25 
3-50 

375 
4*oo 


14-70 
18*38 
22-05 
2572 
29*40 
33-08 

3675 

40*42 

44-10 
47-78 
51-45 

55*12 
58-18 


212*00 
223-88 

234'32 

24278 

25079 
257*90 

263-93 
269*87 

275-00 

279*86 

284*63 

288*66 

292*91 


4-50 
5-00 
6*oo 
7*00 
8-00 
9*00 
lo-oo 

12*50 
15-00 

17-50 

20-00 

25*00 

30*00 


66*15 

73'5o 
88*20 

102*90 
119*60 

13230 

147*00 

18375 
220*50 

257-25 
294*00 

36750 
441 00 


300*27 

307-94 
320*00 

331-56 
340-83 

351-32 
359*6o 
377-42 

392-90 
406-40 

418*56 

42934 
457-16 
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Cheap soap, 203 

Chemical analysis of soap, for- 
mula for the, 239 — 249 
Cleansing power of oleic soaps 

in hard and soft waters, 25 
Cloth or fulling soap, 195 
Cloth olein, 50 
Colophony, 51 
Composition of, 

JaiTow soda ash, 60 

nitrate cake, 74 

" sal soda," 57 

stripping, 180 — 182 

afcli soap, 207 

brown oil soap, 183, 193 
Windsor soap, 162 

carbolic soap, 234 

family soap, 188, 191, 194 

Field's soap, 178 

Fuller's soap, 200 

glycerine soap, Morfit*s, 229 

Price's Candle Company's, 
soap, 226 

laundry soap, 188 — 194 

milling soap, 198 

mottled soap, 198, 200 

Naples soap, 163 

normal soap, 127 

olive soap, 203 

palm soap, 222 

Price's Candle Company's 
soap, 198 

rosin soap, 220 

stripping soap, 203 

sulphur soap, 232 

toilet soap, 155 



Composition of, 

throwster's soap, 184 
soap for boiling off silk, 183 
carpet manufac- 
turers, 203 
cloth manu&cturei^ 

199 
dyers, 183 
fulling woollen 

cloths, 198 
milling wooUen 

cloths, 199 
lace manufacturers, 

53 
stripping silk, 183 

throwing silk, 184 

" solidified glycerine," 229 

" crystallized glycerine," 226 

axle grease, 253 

lubricating compounds, 251 

Constitutional water in soap, 243, 

244 
Cooling frames for the soap paste, 

105 
Cost of a factory plant, 1x3 
Cotton olein, 35, 50 
Cotton oil fats, Morfit's, 42 
Cotton oil foots, 36 

fat«acids from, 36 
Cotton seed oil, 35, 45 
Crutch, 21, 168 
Crystallized carbonate of soda, 

57 
glycerine soap, 226 

Cuite, 131 

Curb, 90, 122 



Curd soap, 184 

Cutaneous diseases, soap for, 330 

Cutting of soap, 133, 140, 173 

machines, 134 

wire, 134 



DechiqueteuT, 170 
Decoloration and deodorization 

of fats, 39, 49 
Distillates from fats, 55, 56 
Distillate from recovered grease, 
SO 
oil foots, 43 
Distilled oleic acid, 32 

oleios, 33 
Dyers, soap for, 177 



Elevator, Gossage's, an 

Emollient soaps, 146 

Emptying of soap-pans, auto- 
matic method of, 313 

Estimate of the cost of a &ctory 
plant, 113 

Expense of manufacturing soap, 
236 

F. 
Factory arrangement, 109 
Family soaps, 184, 195, 334 
Fat, Morfit's jelly, i6a 
Wakefield, 145 



Fat acids, 

different kinds of, 23, 

"3.33 
congealing point, 33 
mode of detennining their 

specific gravity, 33 
mode of testing, 36, 37 
from cotton oil, 44 

cotton oil foots, 31, 35, 
37.38 
Fat stock 

for manufacturer's soaps, 

'77 — >0J 
iamily and laundry soaps, 

187, r8g, 190 
shipping soaps, 184, 203, 

305 
toilet soaps, 146 — 155 
Windsor soaps, 156 — 160 
cheap soaps, 303, 205, 333 
Feeder, for alkali, 97 
water, loa 
mode of heating, 100 
Field's soap, 177 
Foots, cotton oil, 36 

oleic, 33, 33 
Formulae for 

toilet soap, 151, 153 

afcti soap, 307 

brown oil soap, 1 23, 180, 199 

brown Windsor, 156, 158 

carbolic soap, 233 

carpet manufacturer's soap, 

302 
dyer's soap, 180 
family soap, 187 



\ 
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Formulae for 

fuller's soap, 199 

fulling soap, 199 

glycerine soap, (Morfit's,) 
226 

laundry soap, 190, 192 

lubricating compounds, 253 

milling soap, 301 

mottled soap, 198, 200 

Naples soap, 162 

normal soap, 123 

olive soap, 203 

palm soap, 221 

perfumes, 163 — 166. 

Price's Candle Company's 
soap, 198, 226 

Price's Company's soap, 
227 

rosin soap, 219 

shipping soap, 180, 203, 205 

soap for boiling off silk, 
180 

stripping soap, 180 

sulphur soap, 230 

throwster's, 184 
Forms for pressed lumps and 
tablets,— 142, 143, 158, 195 
Forrest's measuring tube for oils, 

94 
Frames for cooling soap, 105 

French press, for pound lumps, 

107 

toilet tablets, 

174 
French soaps, 176 

Fulling soap, 195 



G. 

Gauntletfs pyrometer, 87 
Gossage's elevator for emptying 

soap-pans, 211 — 2 1 3 
Grease for lubricating axles, 250 

—253 

Glycerine, Price's Compan/s, 22, 

77, 228 
in toilet soaps, 152, 154 
"solidified" Price's Com- 
pany's, 226 
** crystallized," Morfit's, 227 
Gauge-rod, 105 



H. 

Heating the feeders, mode of^ 
100 
soap-pans, mode of, 89, 

121 
oil, mode of, 123 
Hydrochloric acid,^^in the manu- 
facture of oleic fats, 25, 49 



I. 

Instructions for the analysis of 
soap, 238 
manufacture of oleic soap, 

120 — 144 
manu&cture of rosin soap, 

209 — 222 
manufacture of stripping 
soap, 180 
Introductory remarks, i — 12 



Jarrow soda ash, 59 

Jelly fat, Morfit's, 162 

Jellifying test for milling soap, 

196 



Laundry soaps, 184 — 195 
Lifting pulley, 114 
Lime, milk of, 255 
Lime water, 357 
Lubricator, 116 
Lubncating compounds, 250 
Lumping of alkali, 123 
Locomotive grease, 251 

M. 
Margaric add, 54 
Materials, raw, for making soap, 

22, 23, 56 
Measure for alkali, 101 

for oil, 95 
Milk of lime, 254 
Milling soap, 45, 50, 19S 
Monte-jus, for emptying soap- 
pans, 213 
Morfifs jelly fat, 162 

oleic fats, 44, 56, 148 

soap-pan, 89 

steam-heating twirl or stirrer, 

209 
machine for cutting soap, 



Morfifs oleic soaps, 146 — 207 
Mottled soap, r98 — 200 



N. 
Naples soap, 75, 162 
Neutral soap, 113 
Nitric acid, as a decolorizing and 

deodorizing agent, 39, 49 
Nitrate cake, 74, 178 
Noel's press for pound lumps, 
107 
toilet tablets, 174 
Normal soap, 127, 133 



O. 
Oil, brown, 14, 17, 31, 32 
red, 4, 17,31.3" 
mode of heating, 122 
measure for, 95 
pump for, 9S 
Oilmen's soaps, 184, 195, 234 
Oleic acid by Brock's process, 33, 
53 
by distillation, 32, 53 
by lime saponification, 32, 53 
by Price's Company's pro- 
cess, 33, 43, 146 
mode of testmg, 29 
from soap-suds, 41 

tallow and other neutral 

fets, 31, S3, S4 
cotton oil foots, 38, 53 
. 54 
white, 146 
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Oleic acid, Ogleby's, 147 
Taylor's, 149 

London Patent Oil and 
Stearine Co.'s, 147 
Oleic acid foots, 32 
Oleic fats, sources and abundant 
supply of, 4, s, 6, 7, 16 
their superiority as soap 

stock, 5, 8 
bleaching and deodorization 

of, 39» 49 

injurious effect of hydro- 
chloric add in the manu- 
facture of, 25 

their capacity for neutraliz- 
ing soda, 61, 62 

Morfit's, from cotton seed, 

44 
** Oleic " soaps, 7 

their peculiar emolliency, 25 
— 62 
superior qualities, 25, 

62 
behaviour in the wash 
water, 25, 62 
Olive soap, 203 
** Olein " or crude oleic acid, 4, 1 7, 

3i» 32, 34, 42. 54 
cotton, 50 

cloth, 50, 
Belgian, 34 
Danish, 33 
English, 34, 147 
French, 34 

United States, 34, 147 
" Olein soaps," 7, 157 



P. 

Palm (candle) cake, 54, 151 

Palmitic acid, 54 

Palm soap, 221 

Pans for boiling soap, 209 — 216 

Pearl ash, 75 

Perfumes, 163 — 166 

Perfuming soap, mode o^ 152, 

167 — 172 
Pipe clay, 128 
Plant of a soap factory, 79 

arrangement and cost of, 

109 — 118 
Potassa, carbonate of^ 75 
Potash, 75 
Pound lumps of soap, mode of 

pressing, 141 — 144 
Press, Noel's, for pound lumps, 

107, 142 
for toilet tablets, 176 
Pressing of soaps, 172 
Practical instructions for testing 

"oleins," 26 
for analysing soap, 238 — 242 
soda ash, 63 
Pressed forms of soap, 142, 143, 

Price's Candle Company's (limi- 
ted) glycerine soap, 326 
manufacturer's soap, 198 
Process for making soap^ the 

principles of, 13, 120 
Pump for oil, 96 
Pyrometer, Gauntlett's, 87 
Pulley for lifting, 114 



a67 



R. 

Railway nse, lubricating com- 
pounds for, 250 

Raw materials used is making 
soaps, 33 — 56 

Recovered grease, 41, 46, 56, 

distillate from, 50 
cloth olein, 50 
Red oil, 31, 32, 55, 56 
Reservoir for distilled water, 103 
Rosin, 33, 54, 56, 149 

as soap stock, 46, 52, 53, 

56. '31 
in toilet soaps, 149 
as a means of masking the 

odour of oldn, 49 
as a substitute for water in 
cheap soaps, 333 
Rosin oil, detection of, in oleic 

iata, 30 
Rosin soap, 208 

Running down, improved method 
of, 333 



S. 

Sal Soda, 14, 22, 57. 58 
Salt of Tartar, 75 
Saponified oleic add, 33 

"olein," 32 
Savon afcli, 49, 52, 61, 204 
Savon de laitue, 146, 148 
Scrap-tub, 137 
Sebacic acid, 54 



Shipping soap, 204 
Shovels for soap-pans, to6 
Silk-dyer's soap, 180 
Silk, soap for boiling off, r79 
stripping, 1 79 
Silk throwster's soap, 184 
Silicate of soda, 73, 73 
Skin diseases, soap for, 330 
Slabbing machine, 135 
Smoke consumer, 80 
Smoothness of soap paste im- 
proved by addition of rosin, 
131 
Soap, true definition of| i 

total product o( for Great 
Britain, 3 
Soap-making, the commercial and 
social bearings of the art of, 
13—31 
Soap, neutral, 123 

nonnal, 132 
Soap, pans for boiling, 89, 93 
&ames for cooling, 105 
machine for slabbing, 135 
cutting, 106, 133, 140 
pressing, 106, 141 
Soap-pans, simple arrangement 
for emptying, 213 
directions for heating, 121 
Soap-bars, dimensions of, 138 
tablets, dimensions and 

weights of, 176 
shavings, machine for mak- 
ing, 167, 168 
Soap-pans, Morfit's, 89, 310 
Soap-elevaior, Gossage's, 212 
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Soap, the cost of manufacturing, 

23s 
instructions for the chemical 

analysis of, 239 
Soaps for hard- water districts, 182 
for cutaneous diseases, 230 
improved method for "run- 
ning down,** 223 
oleic, their peculiar emol- 
liency, 25 
chemical changes in 

water, 25 
superior qualities, 5, 8, 

Soap, afcli, 204 

brown oil, 123, 180, 199 

brown Windsor, 165 

carbolic, 233 

family, 184 — 185 

Field's, 177 

fulling, 198 

Glycerine, Morfit*s, 229 

Price's Company's, 226 
laundry, 184 — 195 
milling, 199 
mottled, 198, 200 
Naples, 75, 162 
normal, 123, 132 
oilmen's or household, 186, 

223, 224 
olive, 203 
palm, 221 
Price's Candle Company's, 

198 
rosin, 208 
sulphur, 230 



Soap, toilet, 50, 146, 150, 17S 

throwster's, 184 
Soap for exportation, 213 

boiling off silk, 180 
shipping, 180, 203, 205 
throwing, 184 
carpet manufacturer, 

202 
scouring wool, 180 
cloth manufacturexs, 

199 
dyer's, 123, 132 
fulling woollen doths, 

199 
milling woollen doths, 

203 
lace manufacturers, 53 
from Yorkshire grease, 49 
Soda ash, 14, 22, 59 
Soda ash, Jarrow refined, 60 

mode of analyzing, 63 
Soda, caustic, 61, 218 
carbonate, 14, 22, 57 
"nitrate cake," 181 
silicate, 72 

sulphate, 73, 128, 178 
Soda-pan, 97 

Solidified glycerine. Price's Com- 
pany's, 226 
Solubility of oleic soaps, 177 

brown oil, 177 
Stearic acid cake, 54 
stripping, 178, 180 
Steam generator, 79 
Spirit oil in oleic fat, detection o( 

30 
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Specific gravity of oleic fats, de- 
tennination of, 3 1 
table of, 254 
Stirrer, single, 93, no 

double, 91 
Super-heater, 85 

Sulphur, milk of, or precipitated, 
231 
flowers of, or sublimed, 331 
soap, 330 
Sulphate of Barytes, laS, 129 
Sulphuret of Potassium, 232 
sodium, 332 



Table of the commercial varieties 
of fat acids and rosin, 

with their respeaive 

colours, 54 — 56 
of specific gravities, and 

fusing and congealing 

points, S4 — 56 
of the quantity of caustic 

soda contEuned in lyes of 

different densities, 258 
exhibiting the quantity of 

fused potassa. in caustic 

lye of different densities, 

of specific gravities cor- 
responding with the 
degrees of Beaum^s 
Hydrometers, 259 

of the mechanical power 
of steam, a6o 



Table of perfumes, 163, 164 
Tabular estimate of the cost of a 
soap-plant, 113 
estimate of the working 
expense of a soap 
factory, 237 
Tampon of india-rubber, 99 
Test liquors, normal, 70, 71 
Thermometers, 26, 103 
Toilet soaps, 50, 146 

fat stock for, 147 — 

149 
alkali for, 150 
formulae for, 151 — 178 
manipulations for, 151 
-178 
Toilet tablets, dimensions and 

weights o^ 138, 176 
Throwster's soap, 184 
Tub for scraps, 137 



Uniformity of soap-products, 130 
Urine, 180 



W. 

Waggon grease, 253 
Wakefield grease or (at, 145 
Water, 76 

constitution of, in soaps, 144, 

in oleic fats, how detected, 

29 
feeder, 102 
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Water reservoir, 103 

West Indian market, soap for, 

204 
Windsor soap, 155 
Wool, soap for scouring, 180 
Woollen doths, soap for milling, 

195 — 203 



Woollen carpets, soap for ma- 
nufacturers, 202 



Y, 

Yorkshire grease, 46, 47, 56 
soaps from, 49 



THE END, 
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Alao Table* of Kiggiog, Span, Saik, Block*, Canian, Cord^e, Chain, aad 
Uemp Cables, Hawien, &c, relatiie to nery claia of Yenel*. tij WtLiiis 
v. BsjiDT, Sailing Uaater U.S.N. Eigfateenth Edition, Impnived asJ 
EolargFd, with additional matter. Plates and Tables. 8to. clolh, pp. 40& 
New York. 16>. 

Breue. — Htskaulic Uotors. By U. Bbbsse. Translated hy F. A. 

Mahav, and reriied by Prof. D. H. Uahah. Bojal Sto. cloth, pp. Ifij. 

New York. 10.. 
Brooklyn Water Work! (The) and Sewen.— A Bescripiive Memmr. 

Prepared and Printed by order of the Board of Water Commiadoonv. Ilia*- 

trsted by M Lithogriphio Plates. 4to. doth, pp. ISO. NewVoric £3 13s. M 

Brown. — Fite nuBnESD akd Sbtew Ueohadical Udtekint^ em- 
bracing all those which are most important in dynamica, hydranlica, bydroataiica, 
pneumatica, atesB enginea, mill and other gearing, prenes, horology, and 
mi*oell*D«n» machinery ; and inclndlng many moTcmcoti nerer before psb- 
liibad, and seTeral of which h*<e only recmtly come into use. By Hbkxt T. 
Bmws, editor of tbe " AsMiicsn Artisan." Square, doth, pp. 1?S. Sj. M- 

Bnitt, — The Pakili Eitchek Oakdeheb, containing plain and accarale 

deicriptiDni of all the different Specie* and Tirietir* of Culinary V^ctabla. 

By RoBRBT BuiST. limtt. doth, pp. SIS. New York. Si. 
Brtryh. — The MAUUFicnrRB op Soqae, and the Mochinety Employed 

for Colonial and Home Purposes. Read before tfaa Society of Arts, Adctp^ 

London, April 4, 18CS, By N. P. BcBOB, Engineer. Sto. pp. 31, papei. 

London, li. 
Burgh.— The Principles that Ootbeji thb fcthbe Devblopmest nf 

IHB Uakimb Boilbb, Bhoihb, Ah'D ScHsw PHol-iLL>a. Bcaul before On 

Society of Aru, Adelpbi, London, December 18th, 1807, by N. P. Boasa. 

Engineer. Boyd Sto. aswed, pp. 30. London. 2*. 



Butler. — A. CoiraisB AsaltTical aitd Losical Dstelopuekt or the 

ATHasFHiHic SiSTEU, and of the ElEm«ati oF PrognofticHtion, b; which the 
Wsithcr miT bs forecuted ; adapted to the practical mind of the couatrj. Bj 
TxouAi B. BuTLBB. KcTiMd Edition. 12mo. olotli, pp. liT. and 30S. 
Nomlk, Conn. 7j. 6d. 

ByriL— The Complete Practicu. Distilleb, compriBing the moat 
Perfect and Exact Theonttloal and Practieil DeecriptioD of the Art of DiitiUa- 
tioD and Hecttlicslion ; inclndlDgall the most recent ImprOTementa in Diitilling 
Ajiparatns ; loaCrnctioni for preparing Spirits from the nameiooi V^etiblei, 
Fruiti. etc, ; Directioni for the UiitilUtion and Preparation of all kindi of 
Brandiei and other Spiriti, Spiritnoni and other Compoundi, etc., etc i all of 
which is BO almplilied that it II adapted, net onlj to the (ue of eitenaiTe Di*- 
Mllen, but for erery Fanner, or other* who ma; with to engage in the Art of 
DiitiUing. Sj M. La Fatbttb Bv&n, M.D. lUoitrated. I2mo. cloth, pp. 
1S8. PbiladelpbU. 7>. S4. 

Byrne. — The A.ppsBirTicB ; or, First Book for ITechanicB, MachiniBts, 
and EngiDeera. Bj Olitbs Btbnb, Hathematician. Bvo. doth, pp. 207. 
New York. 6i. 

Caldvell. — Aobicultctsal Qualitatitx and Qdaktitaiite Chemical 
Ajialtbib, after I!. Wolff, Freaenias, Krocker, and othera. Edited hj G. 0. 
Calowsll, Pnifeuor of Agrir.ultural Chemiatrj in the Cornell UniTenilT. 
Cr. 8»o. cloth, pp. ;iU8. Now York. 10.. 

Calvert. — Lectcebb oir Coal Tab Colodrb, and of Recent Improve- 

menta and Progresi in Djeing and Calico Printing, embodying Copiona Notei 
taken at the International Eihibition of 1S62, and Illattrated with nnmerool 
^>eci>nei>s of Aniline and other Coloura. Bj Dr. F. Osacb Caltut, P.R.S., 
F.O.S. 8vo. pp. 64. Maneheiter atid London. Scarce. 

Cannon.— Bepokts op Bspebiments ok the Steekoth aud othek Pso- 
pmnae or Hptals. and on the MannbclDre, Proof, and Endurance of Cannon. 
With Platea of the Teiting Machine and oilier Inslmmenta employed in (be 
Biperiment*. Pnbliahed b; Order of the Ordnance Department, Waabington. 
With PUlea.. i vol. 4to. FhiUdelphia. £2 lOi. 

Chaw. — Recbepts ; or, IcformatioQ for Everybody. £y A. W. Csasb, 

M.D. ISmo. doth, pp. 384. Ann. Arbour, Michigan. 6*. 6d. 

Channte and Horiion. — The Eaitsas City BamoE, vith an Accoant 

of the regimen of the Miaioari UiTcr, and a daicHpiion of methode nted for 
fonodiog in that riTBr. Bj 0. Chanutb, Chief Engineer, and Gioroi 
MoBisoN, Aiuataut Engineer. lUiutratad. 4to. cloth, pp. UO. New York. 
£1 111. 6d. 
Cbavvenel — A M^aitual op Sphebical aitd Fkacttcai. Astbohomt ; em- 
bracing the GcDeral Problema of Spberical Aitronomj, with apecial application 
to Nantical ABtranom;, and the Tbeorj and Use of filed and portable Aatro- 
Domical Inalrumenta ; with an Appendix on the method of leatt Sqaaroa. Bf 
William CHAnvEim. SVoli. Vol, 1. Spherical Aatronomf. Vol. II. Tbeorj 
and Uae of Aatronamieal InBtrnmenta. Imp. Sto. clotfa. Vol. I. pp. 708. 
VoL II. pp. 633 and 14 Platea. Philadelphia. Library edition, £2 10a. 

Ditto. 2 Vols. Demy 8to. cloth. Philadelphia. University 

edition. 24i. 

ChaUTenet. — A Tbeatisb on tse ITethos op Least Squabeb, or tlie 

Application of the Theory of Prababilitiea in tbe Combiitalion of ObierratiDna. 
By W. ChA' vbhet. Being an appendix to bii Manual of Aitmnomy. Sto. 
cloth, pp. 134. Philadelphia. Si. 
ChanTenet. — A Tkeatise ov Plane and Sfhericai, Tkioonometet. 
By William Chadtenit, Profesaor of Mathemaiica and Aatronomy io 
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ChauTonet — k. Trbatiss of EixiiximxT Gxoxetbt, with Appendices, 

eODtaJnhig a Oollection of £x«rciaet for Students, and an IntrodadioD to 
Modern Geometry. By William CHAUTBifBT, LL.D.9 Prof. Wuhiogtoa 
Unhreraity. 8?o. dotk, pp. 368. Philadelphia. 10«. 

Clarke. — Air Accottitt 07 thb Ibov Railway Bbii>gb acboss m 

Mxaaiasippi RiTSa, at Qnincy, lilinoia. By Thomas CrATia Claekb, CL, 
EDgineer-in-Chief. lUnstrated by 21 Lithographic Platea. 4ta dodi, pp. 71 
New York. £\ 18«. 

Clegg. — A Practical Treatise on the MAiarFAcruBE and DisrBiBnios 
or Coal Gas ; its Introdnetion and ProgresaiTe Improvement. Illattnted bj 
Engravinga from Working Drawinga, with General Eatimatea. BtSamcu 
Clboo, Jan. Fifth Edition, greatly enlaiged. ito. cloth, pp. zii. and 411 ; 32 
Platea. London. 2U. 

dok. — The Diseases op Sheep. Explained and described, with the 
proper remedies to prerent and oure the same. With an Essay on Cattle 
Epidemics. EspeciBlly dedicated to the nse of Farmera, She^ Owncn, etc. 
By Hbnby Clok, V.S., Gradaste of the Royal College at Berlin, Pnuna, and 
late Veterinary Snrgeon-in-Chief of the U.S.A. 12mo. doth, pp. 136. IllBt* 
trated. Philadelplla. 6j. 6tf. 

Coaoh-makers* Intematioiial TonniaL Devoted exdosiTely to the 

interest of Coach-makers. Illnstrated. Edited by J. D. Waul Phiiadelphii. 
SvbseriptioB, 18«. per annum. 

Coal Trade. — Statistics of the Coal Tbade op The TJhited 8tatc>, 

moved toward the Seaboard, for 1867 ; to which is added matter interertiiig to 
Coal Operators and the Trade. Taken from the Ifuier'a Journal, 8?o. Kind. 
pp. 20. Pottsrille (Pennsylvania). U, 

Colbert. — ^Astbonomt without the Telescope ; a Guide Book to the 
Visible Heavens. Maps and Illnatrationa. For Schoola. By £. Coijut. 
Sm. 4to. boarda, pp. 104. Chicago. 10#. 

Cooke.-^CHEMicAL Pboblexs and BEAcnoirs, to accompany Stockhardt's 
ElemenU of Chembtry. By JoaiAH P. Cooki, jnn. With Tsbles, Lop- 
rithms of Hnmbera, and Antilogarithma. 12mo. doth, pp. 128. JPhiladdphis. ^ 

Cooper. — Gaioe Fowls, their ORionr Aim Bistort ; with aDeBciiptioo 
of the Breeds, Strains, and Crosses. The American and Engtisfa voda of 
feeding, training, and healing ; how to breed and eroaa, improving qaslitj uA 
preserving feather { together with a description and treatment of dl disevcs 
inddent to game fowls. By J. W. Coopbb, M.D. Standard Edition. Witk 
Illostrations. 8vo. doth, pp. 804. West Cheater, Pennsylvania. £\ bt, 

ConclLology (American Tonmal of). — Publication Committee : Gsobce 

W. Trton, Jan., editor; S. R. Robbbts ; £. J. Nolam, M.D. PnUisbedb! 
the Conchologi<»] Section of the Academy of Natnrd Sdenoea. PhilsddphU' 
Subscription, £2 16«. per annum. 

Cone and Johns. — Petroua : a Brief History of the PennsylTuiii 

Petroleum Region, ita Devdopment, Growth, Resonrees, etc^ from 1859 to 
1869. By Andbbw CoNB and Waltbb R. Johns. Edited by WaltkbR- 
Johns. With many lUustrationa. Crown 8vo. doth, pp. 652. New York. \^ 

Cotta. — A Treatise oir Ore Deposits. By BsBmsAnn Yov Coni. 
Professor of Geology in the Royd Sdiool of Mines, Frdbeiig, Saxony. Tnos* 
lated from the Second German Edition, by Fbbdbbick Primb, Jnn., MifiioS 
Engineer. Revised by the Author. With numerons Dloatrationa. Royal dm 
doth, pp. xviii. and 574. New York. I8«. 

Cotton Manufacture.— Introduction and Eablt Prooress of tb^ 
Cotton Manufacture in thb Umitbd States. Crown 8to. do&, p^ ^' 
and 108. Boston. 4#. 



Craik. — Thb Pkictkul Ambbicajt Miu-wbisht aitd Miheb, com- 
imiing the BlemeaUrj Priooiplei of Hechtnics, Mecbiaiim, uid Motive 
Potter; Ujdrwiiio end HjdrKulic Motora, Mill Dama, Siw Mills, Qriit 
Milli, Che UMtmesl Hill, the Baric; Hill, Wool Carding, md Cloth Fnlling, 
and DrvUDg, Windmilli, Steam Power, &c. ItlniCrited. Svo. cbth, pp. i. 
■nd 432. Fbiluielphia. ' £1 It. 

CraS. — Model Sttbubbik Abuuitectuse, embodyiog Designs for 

Dwelling! of Moderate Coat, 'arriiig from 1400 dola. to £000 doU. ; together 
with eitenaiie and elaborate Villaa, .Banking Houaea, Club Honaca, Hotela, 
Engine Hooaei, aad a larien of Arohitectnial fealurei, incenor and exterior, 

S'fea to the targeat acala of any aimiUr matter eter befora publkbed in tbii 
ountry or Europe. Bf Q. B. Cbuff, -Architect. 4(0. cbth, S7 PUlei. 
Tror, New York. £i Si. 
Colliun. — Ststek of Wrr.TT tTtT SfiiDQEa a USE BT THE TTkited States 

Ahht ; thoae adopted by tbe Great European Ptnrera, and loch an are emplojed 
in Britiak India j with Oirectioni for the Freferration, DetCraction, and Re- 
eaUbliahmeat of Biidgea. Br Brig.-General Geoboi W. Culluh, LieuC-CoL 
CorpB of Engineer!, (J. S. Army. 8tq, doth, pp. fi. and 22t, and Seven 
large Folding PUtea. New York. £1 li. 

Sadd. — Ov THE NiiirsB AJTD Tsbatkekt'of the Diseases op Cattle, 
with DeMTiptiona and llluitratioaa of rarioaa Organi and Fanctiona of the 
Animal Economy. Containing alao Uaefnl and Practical Information on Breed- 
ing, Tentilatioa, and Diet. By Qio. H. Dacii, Telerinarj Sui^^eon. Crown 
Bto. olotlk, pp. Z96. Boaton. 10«. 

Dftddow and Banaaa.— Cqai,, Ikon, uid On. ; or, the Praotioal Ameii- 
eui Miner. A Plain md Popnlar Work on oar Mioea and Mineral Reaonrcea, 
and a Text Book or Gnide Co tlieir proper deielopmsnt. With namerooa Uapa 
and EngraTinga; general Deaorlptiona of the Coal-iielda and Coal Mlnea of the 
World, etc., etc By Sauubl Habbieb Daddow, Fnctioal Miner and 
Engineer ; and Bbnjauin Bamhak, Editor of Tit Mmtrt' JmtnuU. 8to. cloth, 
pp. SOS. Pottaville. £1 \it. 

Dana. — Uaktal of Geolosy, treating of the FrincipleB of the Science 
with apecial Reference to Americai Oeolorical Hilton ; foe the oae of Collegea, 
Aosdemiea, and Schoola of Science. ByyaiiBB D. Daka, JJL.D. ItlnAti^ed 
by a Chart of the World, and OTcr One Thooaand ngnrea. 8*0. doth, pp. itL 
boo, and Chart. New York. 18t. 

I)ana.^A Ststek of MiNKSALOaT. Descriptive Mineralogy, com- 
pridng the moat Recent DiaeoTeriea. By Jams* D. Dani, SiUiman Profeaaor 
of Geolo^ and Mineralogy in Yale College ; with the aiaiatance of Gbokqi 
Jaetib Bbu>h, Profeaaor of Mineralogy and Mecallnrgy in the Sheffield 
Sdendfic School of Yale College. Fifth Edition. Re-written and Enlarged, 
and lUaatrated with apwarda of SOD Woodcnta. Sto. cloth, pp. ilriii. and UIH. 
Mew York. £2 2.. 

Dana. — Ha^icai. oe Uineeaxoot, inclmJing Observatiooe on Minea, 
Rocka, Rednction of Orei, and tlie Application of the Science to the Arta. 
With 260 lIloatrBtioiu. Dengned for Che nee of Schools and Collegea. By 
Jaheb D. Dana, A.M^ Ll^D. New Edition, reiiaed and enlarged. Crown 
8ni. cloth, pp. 4fi6, London. 7(. Gd. 
Saoa. — A Text Book of OsoLOar, designed for Schools and Academics. 

ByjAHBi D.Dana,LL.D., Profeaaor ofGeol(wy,etc.,yaleCoU(«e. lUnaCrated. 
Crown Sto. cloth, pp. ti. and 354, Mew York. li. id, 
Savia. — Secbetb oe tbe Daex Chakbeb \ being Photographic Formuls, 
at preaent prBctiaed in the Galleriea of Menra. Gnmey, Fredericka, Bogardna, 
etc, of New York CiCy. neier before pnbliahed ; logeCher with fall and eimple 
directiona for making Photographic Chemicala. Compiled by D. D. T. Datib. 
With ■ Portrait of Charlea D. Fredeiickt. Em. 12mo. atiff covers, no. 74. 
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DaTiet. — The Hktkto Ststev, cooBidered vitli reference to its Intro- 
duction into the United States, embracing the Reports of the Bon. John 
Qidncey Adams, and the Lectore of Sir John Heracfaft. By Chaklbb Datiss, 
LL.Dm Chairman of the Committee on Coins, Weights, and Meaanrea ol the 
University ConTocation of the State of Neir York. 12mo. ckoth, pp. 327. 
New York. 7#. 6</. . 

Bawion. — First Lessoi^s xs Scis^nriFic Aobicultuee fob Schoou isjs 

PaiTATB Instruction. By J. W. Dawsom, LUD., F.R.8. ISmo. hstf- 
bound, pp. 2u8. Montreal 3«. 

BemarteaiL — Galtaitized Ibov, avb rrs AfPLicATioisr to BuiLDnfo a^d 

OTHER PuaPosBS. By A.1IBDBB Dbmartbau. Oblong, pp. 43, aewed. Vkona 
and London. (Scarce. ) 

Derrick and Drill; or, an Insight into the Discovery, BeTelopment, 

and Present Condition and Fature Prospects of Petroienm in New York, Pan- 
syWania, Ohio, West Virginia, etc. By the author of ^* Ten Acres BiunigL^' 
Crown 8to. cloth, pp. 477, and Map. New York. 9s. 

De Yoe. — The Market Assistakt, containiDg a hrief Bescriptioii of 
every article of Horoan Food sold in the Public Markets of the Cities of Nev 
York, Boston, Philadelphia, and Brooklyn ; indadmg the noioaa Domestic and 
Wild Animals, Poultry, Game, Pish, Vegetables, Fruits, etc, etc. Bj Tbomis 

F. De Vob. 8vo. doth, pp. 466. New York. 12s. 64/. 

Dictionary. — Technological Dicttonary, English, German, Frendi, 
of the terms employed in the Arts and Sdences ; Architecture, Civil, Military, 
and NaTal ; Civil Engineering, including Bridge-building, Road sod Rulvaj 
Making ; Mechanics ; Machine and Engine Making ; Ship Bailding and 
Navigation; Metallurgy, Mining, and Smelting; Artillery; Mathematics; 
Physics; Chemistry; Mineralogy, etc. Edited by £. Althana, L. BscIli J. 
Hartmann, B. Heusinger Ton Waldegg, K Hoyer, Dr. G. Leonhard, Dr. 0, 
Mothes, G. A. Oppermann, Dr. C. Rompf, Dr. F. Sandberger, B. Schoenfelder. 

G. P. H. Thaulow, W. Unverzagt, Dr. H. Wedding : and pnblisbed by Dr. 
Oscar Motrbs. With a PreCsce by Dr. Kaul Karmabcb. Royal llvo. doth, 
pp. 588. London. 12«. 

' ■ Ditto^ Deutsch-Englische-Franzosisch. Bojal 8vo. cloth, 

pp. 646. lOt. &/. 

Ditto, Francois, Allemand, Anglais. B4>yal 8ro. doth, 



pp. 688. 10s. 6^. 

Downing. — Cottage Resibehces ; or, a series of Designs for Biinl 
Cottages and Cottage Villas, and their Gardens and Grounds, edited to Nwt^ 
America. By A. J. Downing. Illustrated by numerous Engravings. Nsv 
Edition, revised and improved, pp. ziL and 216. New York. lfi«. 

Downing. — The Fbuits and Fritit Tbees of Auebica ; or, the 

Culture, Propagation, and Management, in the Garden and Orchard, of Fns^ 
Trees generally; with Description of all the finest varieties of Fruit, Native sbj 
Foreign, cultixated in this country. By A. J. Downikg. Revised and cor- 
rected by Cbarles Downing. 8vo. cloth, pp. xziv. and 1098. New Yoct 
£\ 10s. Small edition of the same, 16s. 

DnBreniL — Vinetakd Cultube impeoved and Cheapekkd. By A. 

Du Bbeuil. Paris. Translated by E. and C. Pabbbb; with Notes w^ 
Adaptations to Americsn Culture by John A. Warder. 144 IlhutratMm 
pp. Bvi. 337. Cincinnati. lOs. 

Dnssance. — A Complete Tbeatise on the Aet of Dtecstg Corroir a5i> 

Wool, as practised in Paris, Rouen. Mulhausen, and Germany. F^om ^ 
French of M. Louis Ulrjch, Practical Dyer. I'o which are added tbe mosi ia- 
portant Receipts for Dying Wool, as practised in the Manufacture Isiperak 
des Gobelins, Paris. By Professor H. Dvbsaucb, ChemiBt 12aio. doth, n^ 
274. PhiladelphU. 18«. 




]>lUSailDe. — A^ QtHE&n. Tkgattsb oy the UAmiFACTirBB of Soaf, 

Tbeoictial and Practtnl: campriiJDg th« Cbemiitrj of Ihe Art, t, de«ript)on 
of all thg r*w materiBli and their mm*, direction! for the ettabliibmeut of a 
Soip Faclory, wiih Ihe neceuary appBralui r iiiBtructions id the muiufactDre of 
every variety of Soip ; the uaaj and del enni nation of the value of Alkatiei, 
fatty lubstineei, Sospt, etc, etc. By Frofeisor H. DusiiucB, lately of tba 
Lat>oratoriea of the French Govemment, author of "A Practical Guide for the 
rerfamer," "A Complete Trealiae on Tanning, Currying, and Leaiher 
Dreaiing," etc., etc. Witb an Appendix, conlsiniog Kitracti from (he 
Reports of the Interoationiil Jury on &oipe, ai eibibiced in the Paria Unirenal 
Kiposidon, 1S67, nnmerooB tabiei, etc., etc 8(0. dotb, pp. iitiiL and 806. 
Pbikdelpbia and London. jEl H'. 6^. 
Bouancfl. — A New asd Coxflbte Tbeitiss os ths Abis or TASsma, 

CuAaviHG, AMD LsAiaaK Dbbbsivd, compriaing alt Ihe Diacoveriei and Im- 

provemeats made in France, Greut Britain, and the United SUtea. Edited 
from Notes and Docamentt of Meaars. Sallihou, Ghoutellb, DdvaL, 

DiSSABLEg. LaBAHBAODK. PaIBN, RfNC.DEFaNTBMELLE, M*LlFETBB,etC., 

etc By PrcfenoT H. DuBaAiCB,Cbemi>l. With 212 Wood EDgravings. Svo. 

cloth, iKiii. lT-710. Philadelphia and Loodon. £1 lOi. 

Ihutauoe. — A Pkactical Guide roa thb Pebfuheb. Being s New 

Treatiae on Perfamen, tbe most favourable to beaaty wilbont being injurioas to 

health; compriaing a descriptioD of the substances oaeii io perfumery, aod tbe for* 

mulK of more than one Ibonaand prepanttoni, snchaECoametici,Perfnmed Oili, 

Tooth Powders, Waters, Eitracti, Tincturea, Infusions, Spirits, Vinegara, 

iSaseDtial Oiia, I'sstils, Creams, Soaps, and many new Hygienic Products not 

hitherto described. Edited from Nates and Docoments of Metsrs. Debay, Limel, 

etc., with additions by Professor H. Dusbauce, Chemist, etc. 8to, clath, pp. 

lii. SDd376. Philadelphia. iSt. 

Stusanoe.— A FKAcncAL T^EAnsE os thb Fabeicatiok of Uatohes, 

, GtjH Cotton, abd Coloured Finn ajsd Fulhihatino PoimBBa. By 

Professor H.BuBsAUCB, Chemist Crown Bvo. cloth, pp. 3Sfi. Pbiladelpbia. 16f. 

DMSailco.— Tkeatisb OS THE CoLouKUio Mirrana dertteb fbom Coal 

Tar, their Practical Application in Dyeing Cotton. Wool, and Silk; the 
Prindplea of Ibe Art of Dyeing and the Distillation of Coal Tar; with a 
Description of tbe moat important new Dyea now in use. By Professor H. 
D usa A ucE, Chemist. 12mo. cloth, pp. 196. Philadelphia. Seam. 

Easter. — Physical Technics; or, Practicul InBtructioiia for making 
Experiments is Physics, snd the CanscructioD of Physical Apparatoa, with the 
most limited mesns. By Dr. J Fnica, Director of the High School, Preiburg; 
Transh^ed by Jobk D. Easteii, Ph.D., Professor of Natural Pbiloiophy and 
Cbeoiiitry in theUniverutyof Geoi^ia. 8vo, cloth, pp, 467. ^iladelphia. 18a, 

ELderhont — A KurvAL of Blowpipe Analysis and Deiebiohatite 
MiMBKALooT, 8y WiLLiAM Eldebhoiut, H.D. Third Edition. Svo. clotb, 
limp jip. »i. and 180. Philadelphia, lit. 6d. 

EUat. — Tke Mississippi ahd Ohio Eitees: containing Flans for the 

protection of the Delta from Inundation, and luvestigatioDS of the Practicability 
and Cost of Improving the Navigation of the Ohio, aod other Rivers, by meana 
of Reaervoirs ; witb au Appendix on the Bare at the Month* of the MissisnppU 
By GHAitLiBELLBT,jun.,Civil£ngineer. 'Vo.clolh.pp.se?. Philadelphia I6i. 

Uliot andBtorer. — A Compesdiods Madual of Qualitatite Cheuicil 

Ahaltsi*. By Charilib W. Eluot, Frofesaor of Analytical Cbemislty Mid 
Hetallnrgy, and Fbaki H. Stobbm, Profeaaor of genaral and Industrial 
Chemistry, in the Msasachnsetta Inatitate of Technology. Crown 8to. pp. 
18B. New Tork. 8s. 6d. 

Enfield. — Ibdiah Cobn ; iib Yalits, Ctlthbb, a5ii Una. By Edwasd 
Ekvibld. I2ido. cloth, pp. 308. New Tork. 7>. 6d. 

Entho&r. — MAiirAL of TopoeBAfHT and Text-Book of TopoaBAFUioAi 
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Bntomologiit (The Amariean). An lUustrated Magazine of Popniar 

aod Practical En^mology. Edited by Bbic jamin D. Walbb and Cbab-les T. 
RiLBf . Vol. I. With nearly 200 lUustrationa. 8to. cloth, pp. Tiii. wmA 252. 
8t Lonia. 16#. 6J. 

SrnL — CoALy Oil, Aino Psiboleum; their Origin, History, Oeologj, 

and Chemiitryi with a Tiew of their importance in their bearing upon Natkmal 
Induatry. By Hbkri E&mi, A.M., M. D., Chief Cbemiat to the Deputmcnt of 
Africnltore, United SUtea. Poet 8vo. cloth, pp. 196. Philadriphia. Sonte. 

Xfi^etit — School House AitCHiTECTunE, Illustrated in Seventeen 
Deaigna, in variooa ttylet, with full descriptiTe Drawingi in Plan, Blentian, 
Section, and Detail. By Samubl F. Etelbth, Architect, New YovL 4io. 
eloth, 67 PUtea and Text. New York. £'i lOf. 

Bwhank. — A Descbiftite Ain> Historical Accomnr of Htdbaitlio ajts 

other Machinea for Raising Water, Ancient and Modem, with Tariooa obaerra- 
tions on Tariooa tabjects connected with the Mechanic Arts ; indnding the pro- 
greniYe development of the Steam Engine. In Five Books. lUostrated by 
nearly 300 Engravings. Fifteenth Edition. With additional matter. By Thomas 
EwBANK. Late Commissioner of Patents, etc. 8vo. doth, pp. rri. and 612. 
New York. £1 6». 

**A eompreiaed library. On the stibjeets here treated tomet hare been nraltiplied toaa 
aaumtaig extent. Their cMence is given in this Tolome ... It is the kiad of ^ook whie& 
•very mechanic or inventor ought to eoaealt."— Jltib«M<viMi». 

" As a popular work on Hydraulics it is, we think, unrivalled. It brings together the sotr 
tered hydraulic records of eyery age, and weaves them Into a narrative which has aU tlie aitxae- 
tions of an historical roniaace."~I^rf«saf». 

** We have seldom seen a yolnme so absolately m-awumtd with naeAil inlonaaliaB.'*— 
MBolionie** Magazine, 

ParsL — How to get a Farh, and whebi to Fmn oke. Showing that 

Homesteads may be had by those desiroos of secnring them ; with the Piihlae 



Law on the subject of Fvee Homes, and svggestions from practical farvien ; to- 
gether with nnmerons successful experiences of others, who, though begiimiaf 
with little or nothing, have become the owners of ample £arma. B7 the asthor 
of ** Ten Acres Enough.*' Second Edition, pp. 345. New York. 10a. 

Purming by Xnohea; or, " With Brains, 8ir!" 8ro. sewed, pp. 123. 

Boston. 2«. 6<f. 

Panning for Boys. — What they hare done, and what others may do, 

in the Cultivation of Farm and Garden, — ^how to begin, how to proceed, and 
what to aim at. By the author of '* Ten Acres Enough." With IHitatratiQaa. 
Square, cloth, pp. xii. and 286. Boston. Is, td. 

Peuchtwanger. — A Fbactigai. Treatise ok Solxtble ob Water Gi^ass, 

Silicates of Soda and Potash, for Silicifying Stones, Mortar, Coacrete, and 
Hydraulic Lime, rendering Wood and Timber Fire and Dry-rot Proof, &c 
With Hundreda of Receipts for Soap, Cement, Paints, and Whitevasfaca, 
Railroad Sleepers, Wooden Pavements, Shingles, &c. By Dr. Lbwis Fbuchi^ 
WANOBB, Chemist and Mineralogist. 12mo. cloth, pp. 359. New York, ^l ii. 

Pitzgerald. — The Boston Machinist ; being a complete school for tbe 

apprentice as well as for the advanoed machinist, showing how to nastke and use 
every tool in every branch of the business ; with a Treatise on Screw and Gear 
Cutting. By Walter Fitzgerald. 18mo. cloth, pp. 80. New York,. a«. SI 

Plaz Culture. — ^Manual op Flax CxncTiTBE. Seven Prize Essays cs. 

the Cnltnre of the Crop, and on dressing tlie fibre ; with other Kaamy* aai 
Statements. Copious lUustratiotts and a Olossary. All by pracUcal flss grow ei a. 
8to. pp. 66. New York. 2«. 6d, 

Plaz and H^np Commission (Eeport of die). — ^Letter from tlie Con- 

missioner of Agricalture, transmitting the Report of the Commiasiaii appoiasei 
under an Act of Congress, approved Febmary 25th, 186S, for ** '— -ittigntiiiB is 
test the prsctioability of cultivating and preparing Flax or Hemp as m awbatiMts 
for Cotton." 8to. sawed, pp. 96, with Hiustrationa. WSridngfeon. a*. €tf. 




Plinl — Thx Bailboids of zhk Uhukd States: their Hietoiy and 
Sutiitici, with iijiioputorUiaBwlrMulLiinofthB United Sutet. Bj H. H. 
Flikt, 12mo. cloth, pp. 4$2. Philidelphii. 9i. 

Fotter. — Simiusiira SLAermcs nr Bosroir Hasbob. BemoTtil of Tower 
and Cumoa Rocki. Bt J. O. Fmt>k. lUaitrated. 4t<i. doth, pp. 29, and 7 
PUlei. Hew York: £1 U. 

Fnuou. — LowzLi Htsrattuc ExFXBnmrrs ; being a selection from 
Experimenls on HrdninlSc Motort, on the (low of water OTcr Wdr>. in open 
caDali of oDirorm leetangular Kctioa and tbrongh ti^merged oriGoea and 
divergJQK tubea, made at Low«U, Man. By Jainei B. Frucia, Ciiil Bagbiear. 
Second Edition, Refiaed and Eatarged. *ta. doth, pp. iSD, with 23 EngivTed 
Flat«. New York. £3 13i. 6<i. 

Tmnoii. — On the Stbeksth of Cabt-Iboit Fillass. By Jaues B. 
F&ARcii. Sto, cloth, pp. 72. New York. lOi. 

Fruk. — P&raicAL Tecesics; or, Practical InstnictionB for making 
eiperimeDti in Pbjsics and the coostroction of Ph^aical appantni wtth the 
most Umited meana. Bj Dr. J. FnicE, Director of the High School in 
Freiberg, and Profeaaor of Pbyeici in the Lyceain. TraniUted b; John D. 
EaStik, PI1.D., Proreau>r of Kataral PhUoMphf and Chemiatrr in the Uoi- 
ler^tf of Georgia. Sto. clolb, pp. 4S2. FhiUdelpfaiL IBt. 

Trenoll. — EisToar of mx Bibe ags Psogaess or the Ibok Tbask of 
KB Unitkd Stitu fbom 1II21 TO IBST ; with Danerou* Statiatical Tablea 
relating the Hannfictnra, ImporCatton. Exportation, and Fricf of Iron, for 
more than a ccotnrj. Dj B F. Fhbnch. 8ro. doth, pp. xtL and 179. New 
York. lOi. 

Fuller. — The Pobxst Trek Cultueibt ; a Treatise on the CultiTation. 
of American Foreat Trees, with notca on the moit Taluable foreign ipeciea. By 
Ahdbsw S. Fuu.br, HorlicolturisC, Author of " The Qrape Cultoriat," " The 
StrawberT7CultnriiI,"elo.,etc. 12in«. cloth, pp. 188. New York, 7t. 6d. 

Pnller. — The Shall Fruit Ccxtubist. By Aksbew S. Fullbb. IUui- 

tnled. 12nio. cloth, pp. 2;6. New York. 7>. Sd. 
Foliar. — Woodvakd'b Becokd oy HoETicHLTi^aE fob 1866. Edited by 

Andusw S. Fullib, BDthor of " The Foreat Tree " and " Grape Coltnriat." 

12ma. cloth, pp. ISS. New York. St. 

Folton. — Peach Cultitbe. By Jakes Alexaddeb Fultoh, Dorer, 
Ddaware. lUoatnted. 12ma. cloth, pp. 190. New York. 7i. M. 

G«ldard. — Haioiboox on Cottoh Ma^jfactube ; or a Qnide to 
Machine Bail ding, Spinning, and Weating ; with PrsctiealEiamplca, all needfol 
Cilculationa, and many UKfol and important Tahtea. The whole Intended to be ■ 
completejetcompactaathoritj for the mannfactoreof Cotton. By JamH Gki- 
DABS. Crown 8*0. clotb, pp. tL and 298. lit. M. 

Ctibaon. — The Abt of Dteiks all CoLorBa on Eaw Cotton oh Cottoh 
Wa»tb, for tbepnrpose of working with Baw Wool; alaolbe Methodi of Dyeing 
all Colouri in the piece. In two Sectiona; the Syitem and Scieuce of Cclonra. or 
the Principlee and Practice of Woollen Dyeing; the FrOfMrtie* and Compo- 
tltioD of the Djeataffand chemical com ponn da which enter into the cooatltntion 
of coUiara. By Ricuabd OinaoH, Dyer. Bto. half-bonnd, pp. 408, and Table. 
WLUiniaatic, Connecticat. £1 Sj. 

Oillelen.— The On. Bxoionb or PENsaTLTANiA ; wiOt Uap, and Charts 
of OU Creek, Alleghany BSwtr, etc By F. M. L. OlLLUKf. Sto. obtb, pp. 
04, and 17 Mapi and Chartk Pittibnrg. Ilk. 

Oilleipie. — A Uanual of the Pbinciplss and PsAoncz of Boad- 
KakwOi oonpruing the Location, Coiutmitian. and Improranaent of Road* 
{coamoB, Mtoadaoi. pand, plank, et«.), ud Bailroad*. By W. H. Giuxapii, 
LL.D.|C.B. NawedltioD, withadditiona. 8td. ohith, pp. 87S. irewYorfc.9>. 



Oilleipie. — A Tbxatibe ov Liim Simvxnito ; compriring t^ t^nrr 

dnelopcd from fiie Elementary Princlpl« : uid the pnctice with die t^ 
■loM, the CompiH, the Tnniit, the TbeodoUte, the PI«ie Ttble, tie. B] V. 
M.an.t,ui-i>,A.M.,C.B. lUuBttaled. 8*o.hilf-boimd,pp.TL*ail(!4-lDl 
M. New Edition. New York. / 1. 

Gilleipie. — A Tkkatisb ok LsTELuirs, Tofoskxpht, ikii nsm 
SvRTiTiHo. Bf W. M. OiLLMFiB, LL.D., CivU B[iEiDeer. Edited b) C>dr 
Slelej, A.M., C.E. 8to. half-boaiid, pp. li*. tod 171. KewYork. Ib'^ 

Qillmore. — A Fracticai. "Vkkatue on Luxs, Htsraduc CExran, un 

MoBTABS. Bj Q. K. GlLLHOBS, Major U.B. Corpa of Borintcn. Sio-diKb, 
pp. 353. New York. £1. 

Oodey. — The Oodet's Luiy'i Book of Rxceifts Aim Housesqii 
Hints, oareMlj Hlected and amiiged. Bf S. Airmi Fbo«t. Cnmtn' 
olotb^ pp. *Si. Pbiladelphii. lOi. 

Oouge. — New Stbtev or VEimLATioit, which hu been thorongUj 

tated Dnder the pitrontge of manj diitingniihed persons, being tdi|>li^ >° 
Parloun, Dining and Sleepiog Roomi. Kitcbeoe, BiMmeaU, Ceilan, V«d3, 
Water-Clowti, Sublas, Prfseriing- Rooms, Cborcbo, Leguilsliie-Hilli, Sctral 
and Court Roomi, PrUons, Hospiuli, SlorM. Show -Windows, Hotels. Bioiiii|- 
HoQiM, KeiUaruiii, Coal-Mines, Powder- Miguinei, Railruid Tn'iA 
Fictoriei, Pork Packing- Houses, Ships, Steam-t»oat^ etc. A Book Ibi 'it 
HoDsehold. Third Edition, Enlarged, with New IllutntiiHi*. Sj HmT 
A. GouoK. 8to. cloth, pp. 176. New York. lOi. Srf. 
Grant — Beet Root Suqae, asd Cultiyatiom of the Beei.— By E. B- 

GtANT. ISmo. cloth, pp. IJB. BmIoh. 6t. 6d. 

Oray. — Botamt for Touno People akd Coimoir Schools. Do» 

Plants Oraw, ■ Eim[.1c introdacKon to Structnrsl Botany, with a popdsr Fion 
oran arrangement and description of common Pisnts, both Wild iodCelttniti 
lllnstrated bji 500 Wood Bngrsiinga. By Aha Gkat, M.D., Fisher FnlftW 
of ^itaral Hucory in HarTard Uulrersity. Small 4ta. pp. 23;S. Hew York, l^ 

Gray. — School akl Field Book of Botaht, conaisliagof "Le««iiuit 

Botany," and " Field, Forest, and Garden Botany," bonod in one lolDme I| 
Asa Gkav, M.D., Fisber Professor of Natural History in HarTSrd Uaiien^ 
Sto. cloth, pp. 380. New York. I2«. ed. 

Gray. — Mabual of the Botamt of the Wokthehk Unitiii SwTfi 
inchiding the district Eut of the Misttssippi, and North of North Ciroliu*' 
TeDnewee. Arranged according to the Hataral System. By AsaObat.M''' 
Fisher Profeasor of Natural Hbtory in Harrird UniTertity. Fifth Edii'» 
Third iaane, with Twenty Plates, illastraliag the Sedgea, Grasses, Fens. ^ 
Cloth, pp. 703. New York. 12t. 6d. 

Gray. — Ibtbobtictios io Steucttteal ajtd Steteiiatic Botahi »^ 
YlalTABLB Fbtbiolooi, being a Fifth and Reiised Edition of the Botui" 
Teit-book, iUns-raled with o>er Thirteen Hundrnl Woodrnla. By Au Gi<'' 
M.D., Fisher Professor of Nalnral History in Barrard UniTartitj. ^ 
cloth, pp. tifi. N«r York. Ifit. 

Gray. — ^Fiest Lessons is Botaitt ahk Vkgkt*blk PHTSioLoai, ill» 
trated by otbt 380 Wood EngrsTings, from original Drawings bj 1»* 
Sprsgue. To which is added a copiooa Glossary or Dietjoiiary of Solix^ 
Tenos. By Aba, G&at, M.D., Fisher Professor of Natural History in Hsni^ 
Uniierdly. 8*0. half-bound, pp. 236. New York. 7*. 

Gregory. — Siwashes. How to Grow them, A Practical Treatise ff 
Squash Culture, giving fuU details on every point, incltiding kee^sj ^ ' 
marketing tbe crop. By James J. fi. OREOOitr. 12mo. sewed, pp. 70. I''' i 




PnctfM; to which i« pnfiied a pertpicaoDS lyitcm of Plans Trigonaraetry. 
The «boke clearlj demonitiated and iUuitnMd bj k largo nambcr of ipproprialo 
«iimplei, puticulu'lT idipCed to the use oF ichoals. Bj Joan GvuUBta, 
A.M. Seventeenth Edition, cuvfalif Reiiaed ind Enlarged by the addition of 
■niclei on the Theodolite, Levelling, and Topographj'. Alio Hinti to Young 
Surveyors, Mii Rnle* far Surveying the Pablic Laada of the United Statu. Bj 
Gbobob a. HoLLiDAT, M.A. lUutntcd. Sto. tbeep, pp. 390 and lf3. 
PhiUdelphiL IZj. 64. 

Hataazthy. — Ok&fb Cdltvbe ; Wimts ass WurE-xiEnro, with NotM 
apoD Agrionltare and Horticulture. Bj A. Hibaszthv. With uumeroiu 
lUiutntiiMU. 8to. doth, pp. VJO. New York. £1 bi. 

EarrlMlL — As Esut oh the Steam Boilee. By Joseph Hakbisoit, 
JQD , H.E. With Report od the Franklin InaUtnte Comoiittee on the Harrison 
Boiler, list of Palenti for Inproteinenta in Steam Boiler*, etc. IGmo. olotb, 
pp. 219. Philadelphia. 6f. 

Earruoo. — The Mechajqc's Tool-Book. With Practical £ules and 
Snggeationi for iu« of MachiniMa, Iron-vrorkara, and otbert. By W. B. 
Habhibon, AuociaU Editor of TAt AmiHcait Artaaa. CrawaBTO. cloth, 
pp. 378. Ne* York. 12i. 6il. 

Haniey. — Babhs, Outbuildikss, Qateb, ahd Fekces. By Q. E. 
Habhbt. Illnatrated. 4lo. dotb, pp. 96. New York. £3 IDs. 

EarriB. — Oh the Pia: its Breeding, Bearing, Management, and Im- 
provement. Bjr JoiEPu Harbis. ISmo. ctoth, pp. 2fiO. New York. Tt. %d. 

"BaswtSL — Ehoiheeb'b ahd Mechanic's Pociet Book, containing United 

Slatei and Poreigo Weighti and Meainm, Tablee of Area*, and Circumference* 
of Circles, Cironlar Segment! and Zones of ■ Circle, Squares and Cnbei, Sqaara 
and Cube Rools, Length of Circalar and aemi-elliptic Area, and Bules of Arilb- 
metic, Mentaration of Snrfacea and Salida, the Mechanical Powers, Oeomelrj, 
Trigonometry. Gravity, Strength of Materialg, Waterwbeets, Hydraalici, Hy- 
droitatici, Pneumatics, Statics, Dynamics, Gunoery, Heat, Winding Enginea, 
Tonnage, Shot, Shelli, etc.; Steam, and the Steam Engine; CombustioD, 
Water, Gunpowder, Cables, and Anchon, Fuel, air, Quni, etc., etc. Tablea of 
the weighlaof Metals, Pipes, etc.. etc. Seventeenth Edition. By Chaklbi H. 
Habwell, Civil and Marine Engineer. 12mo, roan, with tack, and gilt edges, 
pp. Sie. Hew York. \b: 

iEhl^eld. — The Akericah House Cabpbnteb. A Treatise on the Ait 
of Building and the Strength of Materials. By R. O. Hatfield, Architect. 
Seventh Edition, Revised and EaUrgsd. with additional iUuitrations. Koyal 
8vo. cloth, pp. I. and 890, 36, 4. New York. ISi. 

Hanpt.— MnjTAsy Bbidoes; with enggestioDB of New Expedients and 
Constructions for crDising streams and Chasms. Including, also. Designs for 
Trestle and Truss Bridges for Miliury Eailnnds. Adapted especially to the 
want of the Service in the United Sules. By HlRMAMN Hauft, A.M., Citil 
Engineer. Illustrated by 6S lithographia Engravings, Svo. cloHi, pp. lii, 
310. New York. 3U. 

Haupt— General Jhsobt op Bkedoe Coxstsuctioh ; containing de- 

monatratioDS of the Principle* of the Art, and their appticatioD to Prutioe! 
furnishing the means of calculating the strains upon the chords, ties, hracas, 
coonCer braces, and other parts of a bridge, or frame of any deacriptiOB. With 
practical iltustrationB. By Hbhhann Uadft, A.M., Cinl Engineer. Svo. doth, 
pp. 26S, and IS PUtea. Mew York. / 1. 

Heatherington. — A Practicai. Quide eok Totteibts, Mihees, Irtestobb, 
and sll persons interested In the developement of the Gold Fields of fova 
Beotla. By A. HBATHiBiHOTOi(,authorofCoamopolite'B Statistical Charts and 
Tebaglob Beviewe. Adoptad by the DeparCment of Mima and the Paris 



14 SdenUfle Publtcatiom of Trubner f Co. 

HedgM and OonglL — 8oiuk>, ob the NoBTHSor Sreis Hum. Bj 

Isaac A. Hbdoes, the PkMieer InTCitigator in tbe Northern Cue E&terpriM; 
with Introdactioo by William Clouoh. 12ino. cloth, pp. 204. Cindimaa. 61. 

HendersoiL— Gabdekikg foe Pbofit; a Guide to the Snccenfol Cold- 

TEtioD of the Market and Family Garden* Illustrated by Psrn Hbtsebsox. 
Sto. doth« pp. Tiii and 244. New York. It. 6d, 
Hewitt — The PBODtrcrioir ot Iboe akd Steel nr its Ecoiroiac a5d 
Social Rslations. By Abkax 8. Hewitt. United States Cmmmo^ 
to the UniTeraal Exposition at Paria, 1867. Sto. sewed, pp. 104. Wiilua(»« 
2t.&d. 

HeWBon. — Peinciples ahd Fbactigb or EMBANKnra Lahdb fbox 

RivBB Floom, as appUed to ** Lerees" of the Missiasippi. By Wilu^s 
Hbwson, CiTil Engineer; assisted in the Engineering remarks bj coDSolutia 
with M. Burr Ubwbox, Esq., Civil Engineer, late Chief Engineer of tk 
Central Railroad of Mississippi, &c., &c. Second Edition. 8fO. clotb,P? 
171. New York. lOf. 
Einkle. — Hiraii & Co.'s New Book oir BuiLDnio; Mouldings, 

Architraves, Base, Brackets, Stairs, Newels, Balusters, RailSt Cornict, 
Mantels, Window Frame, Sash, Doors, Columns, 4S Plans of BniUiop. 
Church Pews, Store Counters, Porticoes, &c., 66 Plans of Dwellings, wtthsiie 
and description of Rooms attached, for the use of Carpenters and Biul<kn< 
adapted to the style of Building in the United States, containing valoibie in- 
formation on Building. With 726 Illuatrationa. 8to. sewed, pp. is- «^^^ 
Cincinnati. 5#. 

HittelL — The Re8ot7bce8 of Califobjnia. By Jobf S. Hittell. Tbs^ 

Edition. Crown 8 vo. cloth, pp. xtI. and 461. San Francisco. lOf. 

HoUiiter. — The Mdtes of the Coloeado. By Otahbo J. HoixisrEi. 

With Map. pp. Tii. and 460. Springfield, Mara. lOt. 

Holley. — A. Tb£a.tis£ on Obditance and Abmovb ; embracing Descn^ 

tions. Discussions, and Professional Opinions concerning the Materisl, Fabiicatiai. 
Requirements, Capabilities, and Endurance of European and American Gubsw 
Naval, Sea Coast, and Iron Clad Warfare, and their Rifling, Projectilei, <» 
Breech Loading ; also results of Experiments against Armour from Oificiilnf' 
cords ; with an Appendix referring to Gun Cotton, Hooped Guns, etc., etc pf 
Albxandek L. Holley. B.P. With 493 lUustrationa. 8va half bouula 
morocco, pp. xliy. and 900. New York and London. Jt2 69, 

Holly. —The Cabpexteb's aitd Joineb's Handbook. A Complete Treatis 

on Framing Hip and Valley Roofs, etc., etc. By H. W. Uollt. ^^ ^' 
Engravings. 18mo. cloth, pp. 49. New York. Zs. M. 

HoUy. — The Abt of Saw-filing, Scientifically treated and Eiplaii*^' 
on Philosophical Principles ; with fall and explicit Directions for putting in ^ 
all kinds of Saws, from a Jeweller's Saw to a Steam Saw MllL IIlDstratdi? 
44 Engravings. By H. W. Holly, author of *' The Carpenter's and Joi>^^ 
Handbook." 18mo. cloth, pp 56. New York. 3^. 6d, 

Hoopes. — The Book of Etebgbeens. A Practical Treatise on t^^ 
ConifersB, or Cone-Bearinc Plants. By Josiah Hoopss. lUostrated. ^ 
cloth, pp. vi. 436. New York, 1868. I5«. 

Hop Cnltore.— Practical Details from the Selection and Preparatiia^- 
the Soil, and Setting and Cultivation of the Plants, to Picking, Drying, ^ 
ing, and Marketing the Crop. Plain Directiona, as giT^n by Ten Exp^^^ 
Cultivators residing in the best Hop-growing Sections in the United Sti^ 
With 40 Engravings. 8vo. pp. 36. New York. 2«. 

Horticiiltaral. — Axebican Hobtzcultubal Annval, 1S70. A T^'* 

book of Horticnltnral Progress for the Profeaakmal and Amsteor Gsr^ 
Fruit Grower, and Florist Illastnted. 12nu>. cloth, pp. U2. Nev i^ 
If. 6d» 
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Bortieiiltim (Tilton't Jomaal of >, un> Fmsal Ui«urax. Boston. 
SalMCTiption, 18*. per uman. 

Hoogh. — Thb Galtahtc BiTTEBT. By Prof. Q. W. Hodqh, 8to, 
piper, pp. 13. Albiof. It. 

How. — Thh HnnauuMT or Not* Sconi. A, Beport to the Pro- 
tIdoUI OoTanDUnt. B; HtXKr How, D.C.L., Profmor of OwmittrT nd 
Nalaral Ubtotj, Utunnity of Kang'i College, Wiudwr, N.S., CormpoDdin; 
Meober of ih« Natnnl HiMor; Sooietj at Mantraa, ind of tba New York 
l.fceam of Netural Hiitorji tbrBcrlj Qi«initt to tiie BritUk Admiraltr Stoun 
NeTj Coel Eoquir;. Sto. cloth, pp. 217. It- 6d. 

Hngfaea. — Akeeicah Millkb ahd MnxvuGHT's Assrariur. By 
WiLLtAH Cabter HuaHBB. New Editioa, r«>iMd, with mneh addltloiul 
matter. 12mo. cloth, pp. se& PhtlwlelphiR. It. td. 

Humphrey and Abbot— Report npou tbe Physics and Hydraulic* 
of Ibe MUdnippl Rirer ; npon the Protectloa of the MutUI Regioa igungl 
OTerilow) and apon the Deepecdog of the Houtbi; bated apon Sarreja ud 
loTeetigmtioni made under the Acta of Congreu, di/ectia^r (he Topographical 
md Hjdri^nphical Sarre* of the Delta of the MiMiaiippi River ; nilh lueh 
InTcMifatioiu a* night lead to determine the mmt practicable plan for secnring 
It from louadatioD, and the lieal mode of Deepening the Cbanneli at the Moatba 
of the Bifara. Prepared by Ciftaih A. A. Humfsketi and Liedt. H. L. 
Abbot, Corpa of Topographical Engtneen, U.S. Armj. 4to. pp. iiiil., 45fl, 
cilTi.,aiid20PUtea. PhUadelphla. £2 2t. 

Hont. — VoLcuroKa ass £&BTHQirAKES. Abstraot of a Lecture by Pn>- 
bHor T. Stubt Hoht, LL.D., F.R.S., delifered before the Aquriean 
QeographiealandStatiiticalSoaietT, April22, IMS. Gto. ■ew«d,pp.lO. New 
Yorlt. U. 

HlUDUUUL — Tee CvLTir&Tioir oi> thb Naittb Qkafe, ui KunvAcruu 
or AiimiCAH WiHlB. Bj Giaxaa Huimahh, of Hermann, Miiaaari, Uuled 
Statei of America. 12mo. cloth, pp. 192. New York. 7*. 6^. 

Hyatt. — HiiTDBOOK of 0b4pe Cdxtuke ; or, 'Why, Wliere, "When, tmi 
How to Plant and Cultiiate a Tinejard, Manubeture Vine*, etc. Bj T. H*s> 
Hyatt, Crown 8to. cloth. San Franeiaeo. 9t. 

Indnstrial Fnas. IIIastrat«d. Editors: B. T. Bradlbt and GxoBai 
H. Ehioht. Monthly. CineinnaU. BnbacriptioD, lU. per annnm. 

Isherwood.— ExPEBiMEXTii, Reseapchks nr Steak £HeiNERBnio. By 

Chief Engineer B. F. laniHWooo, U.S. Nary. Made priodpaUy to aid in 
aicertaining the Comparalin Economic Efficiency of Bteam, nnd with ditfareat 
meaanrea oiF Eipanaion, etc., etc, lUnatrated. 2 Tola. 4to. half-boBnd In 
moroeoo. PhiladelpMa. £9. 

JaoqneB. — The Babk Yasd ; a Uaniial of Cattle, Horse, and Sheep 
Hnabandry; or how to breed and rear the larioDi apeciea of domeatic animali; 
with a chapter on Bee Keeping. By D. U. JAcacia. Bet iaed Edition. 12mo. 
cloth, pp. I6G. New York. £a. 

Jaoquei. — Thx Fabx ; a Uacnal of Practical Agricultnre ; or h<nr to 
cnltinte all the field Cropa : embracing a thorongb eipoailian of the natnre and 
acUoD of Soili and Manarei ; ths principlei of rotation and cropping ; dlreetiona 
for irrigating, diaining, aabaoiling, fencing, and planting hedgea ; deacriptiona 
of agricultural elemeuu ; initnictiona in the cultiTation of the Tariooa Field ' 
Crops, Orcliarda, etc. ; witli a moat Taloable Baaay on Farm Management By 
D. H. Jacoces, anlbor of " Tba Garden,'' ■* The HoBae," " Domeatie Anlmali, ' 
"How to do Bnaineaa," " How to behaTC," eta ReriMd EdUbn. IZura. 
clod), pp. ISe. New Toik. ft. 
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JtoqUM. — Thb Oakdbit ; t Kairaal of Practical HorticiiltaTe ; or bov 

Co cnltivata V^geublei, FntiCi, and Flowen, etc By D. H. Jacquis. 
Berited EdiCioo. 12mo. cloth, pp. 166. New York. 5«. 

Jacques. — The House ; a Manu il of Rural Architecture ; or how to 
Build Coontry Hbutes and Ontboildingt. With nunieroas onpnal Plain. Bj 
D. H. Jacmuib. Reviaed Edition. i*Jmo. cloth, pp. 176. New York. 7j.M. 

Jennmgl. — Hobsb (The) um his Diseases; embracing his History 
and Varieties, Breeding and Manafement, and Vieea; with the Diaeaan to 
which be ii Snbject, and the Remediea beat adapted to their Onra. By Robexi 
Jbnhinos, V.Sm Profetaor of Pathology and OperatiYe Soigery, ete. ; to which 
are added Rarey'a Method of Taming Honea, and the tmm of Warranty ai 
applicable to the Pnrchaae and Sale of the Animal Crown 8?o. doth, pp. 
884. PhiUdelphia. lOt. 

Johnson. — Ak Elexbhtaet Treatise oir Analttical Gboxbtit, 

embracing Plane Co-ordinate Geometry, and an Introduction to Geometry of 
the Three Dimensiona. For Colleges and 8eienti6o Schoola. By W. W. 
Johnson. Time, cloth, pp. 288. Philadelphia. 10«. 

Johnson. — How Cbops Qrow. A Treatise on the Chemical (Pompon- 
tion, Structure, and Life of the Plant, for all atndenta of agricnltare. With 
numerous illustrations and tablea of analysis. By Samubl W. Johnson, H A., 
Professor of Analytical and Agricultiiral Chemiatry in the Sheffield Sdcntifie 
School of Yale College. Crown 8to. cloth, pp. 394. New York. 10s. 

Johnson. — ^How Chops Feed. A Treatise on the Atmosphere and the 
Soil as related to the Nutrition of Agricultural Planta. With Ulnstrationa. By 
Samubl W. Johnson, M.A. Crown 8to. cloth, pp. 376. New York. 10s. 

Johnson. — Peat and its uses as Fertilizer aitd Fuel. By Saxitel 
W. JoHMaoif, A.M. Fnlly Illustrated. 8vo.cloth,pp.Tiii. 168. New York. U, 

Koam and Middeborough. — ^A Handbook of Map DRAwmo. By P. 

Kbam aod J. MiCKLEBOBouoH. Sm. 4to. Half-bd. pp. 57. Philadelphta. U. 
Kendo. — ^Treatise on Silk and Tea Cultctre, and other Asiatic In- 
dustries. Adapted to the Soil and Climate of California. By T. A. Ksndo. 
]2mo. cloth, pp. 73. San Frencisoo. 7«. 6<^. 

Kendo. — ^Watch-Repairer*s Handbook. By F. Eexlo. Hlnstrated. 

Idmo. cloth, pp. 93. Boston. 6«. 6<f. 
Xing. — Lessons and Practical Kotes on Steah, the Steam Engine, 

Propellers, etc, etc, for Young Engineen, Students, and others. Bj the late 

W. H. Kino, U.S.N. Berised by Chief Engineer J. W. Kino, U.S.N. New 

Edition, enlarged. Sto. cloth, pp. 229. New York. IQt. 
Kirkwood. — Meteoric Astronomy; a Treatise on Shooting Stars, 

Fire Balls, and Aerolites. By D. Kirkwood, LL.D. 12mo. cloth, pp. ISO. 

Philadelphia. li.M, 
Kirkwood.-^REPORT on the Filterino of Biter Water for the 

Supply op Citiss, as Practised in Europb. To the Authorities of the City 

of St. Louis. By J. P. Kirkwood, C.E. Illustrated. 4to. doth, pp. i;6, 

and 30 Plates. New York. £8 13s. M. 

KnsteL — Nevada and California Processes of Silver and Gold Ex- 
traction for general use, and especially for the Mining Public of Califomia and 
Nerada, with full Explanations and Directions for all Metallnigicsd opemftksK 
connected with Silver and Gold, from a preliminary examination of the Ore to 
the final casting of the Ingot. Also a description of the general Metallurgr of 
Silver Orea. By Gvido Kustel. Mining Engineer and Metallurgist. IlloBtrats^ 
8to. cloth, pp. 327, and Eleven Plates. San Frandsoo. lie. 

Knstel. — ^A Treatise on Concentration of all kinds of Orbs, in- 

olnding the Chlorination Process for Qold-bearing Snlphurets, Aneniniets, 
Gold and Silver Ores generally. By Guioo Kubtbl, Mining Engineer and 
Metallurgist, author of ^* Nevada and California Process of bilver axad Gold 
ExtracUon." With 120 Diagrams on 7 Plates. 8to. doth, pp. 2^9. New 
York. £2 12#. 6</. 




tiMtr iinpectiie McUls wilhonl: Quickiilier. Hj Qutdo Kuitbl. lUmtratec 
with ntimeroiu Engmings. lHaia. cloth, pp. it. aiid 14S. 

Lbcoht. — The. MANOFacrtrKE of Liqdoks, Wises, abt) Coedials, 

■itboDt the aid of Diitillitiou ; alio the Manuficlure o( ESencuiag BsTerBgei 
and SjnipB, Viaegu-, and Biltera. Prepared and aitanged Eipreaily for the 
Trade. Bt Fi»bb Lacodb, of Bardeaui. Crown 8to. dotb, pp. 31:2. Nea 
Yofk. ia>. 
Landrm. — A Tkeatibb oh Steel. Comprising it« Theory, Metallurgy, 

Propertiei, Practical Working, aad Um. By M. H. C. Lahdbim, Jr., C.E. 
Tranilated from tha Prencb, viib Notea. By A. A. Peaquet. ChDiniit and Eagi- 
Mer. WtibaD Appendix on tbe Beuemer and Martin PraoeaKi for MaaafaclnrJnf 
Steel, from tbe Ueport of Abram S. Ueiritt, United Statea Commiuioner to tha 
UDiverul EipoiiCion. Parii, 1867. ISmo. cloth, pp. 352. Fliiladelpbia. 9i. 

Langltroth.^A Practical Treatise on toe Hite and UoMsr Bbb. 
By L. L. LANaaTBOTB. Third Edition, revieed, and llliutraied wltb 77 
IBngraiingi. Crawa 8to. cloth, pp. 4(19. Fbiladelpbia lOt. 

TfftTlnn. — The Practical Brass akd Iroh Focnceb's Guide; s 
Conciae Tteitixa on Briu Founding, Monlding, the Metala and their Alloyi, 
«tc. 1 to which are added recent ImproTemrnts in tha Hanoracture of Iron- 
Steel by tbe BesiBniBr Froceia, etc., etc. By Jaues Laheih. Filth Edition, 
rcTiied, with eitenslTe addlciopi. l:2mo. cloth, pp. 301. Philadelphia. lOt.Sd. 

X«the (The) and ita TTsei ; or Instruction in the Art of Turning Wood 
and Metal, inolading a deacrtption of the moat modem appliancea for the orna- 
mentatioD of plain and curved iurlacei ; with an Appendix, in which it de< 
■cribed an imlireli novel form of Lathe for Eccentric and Rose Enpine Turniog ; 
a Lathe and Planing Machine combined, and other valuable malter relating (o 
tha Arc. Copiously lUustrated. 8to. cloth, pp. ti. and sm. London. ISi. 
Or in Parti. 8ia aewed. If. per part. (7 parli). 

Law. — CoPTEMHT AKD Patbst Lawb OF THE UuiTBD Staieb, 1790 to 
1870. With Notea, Form*, and Indeiei. By 8. D. Law. 12mo. halt'-boand, 
pp. 294. Na« York. I2i. 6d. 

Lea and Wilson. — Psotoshaphic Kosaics: an Annual Record of 
Photographio Progrtaa, for 1B69. Edited by M. C. Lea, M.D., and E. L. 
Wilson. Fcap. 8>o. cloth, pp. U4. Philadelphia, it. 

LettTitt— Facts abottt Peat as ah Article op Pcel, with BemarVs 

upon ita Origin and Compoaillon, the localitiea in which it ia found, the metbodi 

of Preparation and Manufacture, and the racioui uaei to which it la applicable; 

together with many other matter! of Practical or Scientific IntereaL Compiled 

by T. H. Lbatitt. Std. pp. 120, aewed. Boston. 6: 
Xeedi. — Lectures on Vektilation : being a course delivered in the 

PranklJD Inatitnte ot Philadelphia, dnriiig the winter of 1866-67. By Lbitii 

W, LBZD9. 8to. cloth, limp, pp. 60. New York. Si. 
LeiOU. — A Peactical Tbkatibe on the Manitpactcke op Worsted 

Ann Cabdbd Yahss. Containing — Part I. Practical Mechanic!, Fonua and 
Calcnlationi applied to the Spinning. Part II. Spinning of tbe Wool combad 
and carded on the Hule Jsany. Part III. Bngliah and French Spinning. 
Part IV. Wool Carding. With lUnttratioiu. ByLlHOCi. Bvo., pp. u. and 
141. Philadelphia. 16t. 

Letley.'— Hasual oe Coal and its Topoorapht. Illastrated by 
Original Drawipga, chiefly of Facta in the Geology of tfaa Appalachian Region 
of the United btatea of North America. Uy J. P. I^BSvtr, TopogtapbiiMl 
Geolagiat. I2ma. cloth, pp. 324. Philadelphia. 7«. 6if. 

Leiley. — The Iron Manittactueeb's Qdide to tbe Furaaoes, Forges, 

•nd Rolling Mitlaof tbe United Statea; with Diicoaiiona on Iron aa a Chemical 
Element, an American Or«, and a Manufactured Article in Cotnmeroa and ilt 
Hiilory. By J. P. Lbslbt, Secretary of the American Iron Aaiociatlon. With 
Map and Plate*, Sto. elo^, pp. xixit. and 772. New York. £2. 
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Leslie. — Pajelis Ukitzbsal Expooxxon, 1867. Beportt of tlie United 

SUtM GommiMionen. Report on tlie Fine Arti, by Fxank Lbsub, United 
SUtes Commissioner. The Fine Arts applied to the Uselul Arts. Beport bj 
the Committees: Frank Leslie, S. F. B. Hone, Thomas W. Etsbs, United 
btates Commissioners. lUostrated. 8to. sewed, pp. 44 and 8 (52). Wssfaing- 
ton. 5s. 

Ideber — Thx AflaA.TBR'B Ouidb; or. Practical Directions to Assayers, 

Mines, and Smelters, for the Tests and Assays by Heat and by Wet Proeessa 
of the Ores of all the principal Metals, of Gold and Silver Coins and Alloys, and 
of Coal, etc. By Oscak M. Liebbr. 12mo. cloth, pp. 133. Philadelpfaia. fit. W. 

Long and Buel-^THE Cadet Engikeer ; or, Steam for the Student 

By John H. Long, Chief Engineer, United States Nary, and R. H. Buii, 

Auistant Engineer, U.S. Navy. Crown 8to. cloth, pp. 179. Philaddphia. IQi. 

CoKTKim.— I. Description, AdTantag«s, and DiBadTantagea of Tarioos Undt ot ftiginea.— IL 
DMcription, Adrantages, asd Diaadrantages of various k&ds of BoLlerB.— III. rtpprndMrs %o 
Enfrines and Boilers.— IV. The Paddle Wheel.— T. The Screw Propeller.—VI. Comboaoni <ji 
Coal.— VII. Erections of Engines.- VIII. Steam.— IX. Expansion of Steam. — ^X. Cat OdBk— 
XL The Indicator.- XII. The Slide Valve.— XIII. Balanced Valves.— XIV. SatmtioiL of Water 
in Marine Boilers : Scale and the means of preventing its formation.— XV. CondcnsCTs an d Feed 
Water Heaters.— XVI. Relations of Power (or fael} and Speed in Steam Navifaiion.— XVIL 
Management of Enginea and Boilers at Sea.— X VIII. Overhauling the Englnea aad Botes in Pozt. 

Loomis. — Ajk Introductiok to Practical Ajstrokovt, with a Col- 
lection of Astronomical Tables. By Elias Loomis, LL.D. Seventh Edition. 
Royal 8to. sheep, pp. xii. and 500. New York. lOt, 

Loomif. — A Treatise on AsTROiroMr. By Eiias Loomis, LL.I). 

Royal 8to. sheep, pp. viii. and 838, and Eight Plates. New Tork« 10a. 

Loomis. — A Treatise oir Meteoroloot, with a Collection of Meteoro- 
logical Tables. By E. Looms, LL.D. Svo. sheep, pp. 305, New York. lOit. 

Loomis. — Elements of Geometry, Conic Sections, and Plane Trigo- 
nometry. Ry Eliab Loomis, LL.D. 12mo. sheep, pp. 234 and 58. Kew 
York. 7«. 6<f. 

Loring and Atkinson. — Cotton Cultitation and the South. With 

reference to Emigration. By F. W. Lo&ino and C. F. Atxinsok. 12mo. 
aewed, pp. 183. Boston. 3«. 

Luvinl — Tables ow Logarithms, witli seven places of Decimals. 
By JoHK LuviNi. Crown 8yo. cloUi, pp. vilL and 886. London. 6«. 

Lyles. — Official Railway Manual of the B.AiLR0Ans of Xorth 

America, for 1 870-7 1i showing their Financial Condition, Mileage, Costa, 
Earnings, Expenses, and Organization, together with a list of the Railroads of 
the World. Compiled from returns furnished by the Companies. By J. H. 
Ltles, of Lindsay, Walton & Co., New York City. Svo. eloth, pp. 810. 
New York. £[ 10«. 

Lyman. — Cotton Culture. By Joseph B. Lyman, late of Louisiana. 
With an Additional Chapter on Cotton Seed and its nses, by J. &. STraE&. 
pp. vil and 190. New York. 7<. 6<f. 

HcCmloch. — Distillation Brbwino. By J. McCulloch. 12ino. 

doth, limp, pp. 82. San Francisco. 7*. 6d, 

Xaokellar.— The American Printer ; a Manual of Typography, con- 
taining complete Inatmctions for beginners, as well as Practical Directk>Bis for 
Managing all Departments of a Printing-office ; with several useful Tables, 
Schemes for Imposing Forms in every variety, hints to Authors and Pablisbe^^ 
etc., eta By Thomas Mackkllas. Crown 8vo. cloth, pp. 336. Philadelphia, 
7i. 6d, 

MahftR. — Industrial Drawing ; comprising the Description and TJses 
of Drawing Instruments, the Construction of Plane Figures, the Projoctioifes and 
Sections of Geometrical Solids, Architectural Elements, Mechanism, and Topo- 
graphical Drawing ; with Remarks on the Method of Teaching the subject. B; 
D. H. Mahan, LL.D., Professor of Civil Engineering, etc., etc 8vo. ^och. 
pp. zvii. 156, and 20 PUtes. New York. lit. 




■bIiail— SnoiPCTTi QvouTTKT, as applied to the drawing of Fortift- 
calisaaDil Stercotomj ; brtin ueortha Cadati oF iha U.S. MiKUrj Academy, 
By D. H. Uaum, LL.D. S*o. (doth, pp, 65, and Eight Platea. Naw York, 
7*. M. 

Mahan. — Air Elbvkntast Coukbe or Cim, Ebdivxbsifo, for Uie ate 

of Cadeti of Iha United Statea Militarr Academy. Bj D. B. Maha.h, M.A., 
Profauor of Hilitu^ and CitI] Engioeetiag. Slitb Edition, with Urge Ad- 
deoda and New Cat*. Sto. oioth, pp. 401. New York. Jtl. 
IfaTmn, — Ah Eixuestart Coubse of Miutakt Enohteekhio. Part 1. 
compriiiog Field FortificelioD ; Military, Mining, and Siege Operationa. B; 
D. H. Mahah, LL.D. Sto. cloth, pp. xii. and iSt. New York. ie«. 

Itahan. — Ak Eleuentaky Tseatise op Uiliubt EKoiXEBaiyQ. Fart 2.. 

PermaoeDt Fortiaeatlone. by D. H. Hahim, LL.D. Sio. cloth, pp. 176 and 

Flatea. New York. £1 U. 
XftrshalL— Thi Fakkkb'b akd EnoBAitT's Coufletb Odidb; or a 

Handbook, with copious Hinta, Kedpea, and Table), deaigoed Tor the Farmer 

and Emignnt. B; JoaiAH T. Mabdkau.. 8>o. half-bonnd, pp. 469. Cin- 

ciDnatl. 1Z(. 6d. 
Vagary. — How eaALT. we Paiht our HoiTBBa ? A Popular Treatise on 

the Art of HouM-paioting, plain and decontiTe. By J. W. Uabckt. 12ido 

cloth, pp. 216. New Yon. 7f. 6d, 
Maynard. — Tns NATraAUSi's Gitide in Collecting and Preserving 

objecta of Nataral Htatorr, with a complete Catalogoe of the Birdi of Eaiteni 

Mauaefaoaetta. By C. J. Hatnasd. With lUaatrationa by E. L. Weeka. 

Crown Sto. cloth, pp, x. and 170. Beaton. 10a. 

Xead. — Air Ei^xENTART Treatise on Amesicah Qrape Cultusb 

AND WiHR Makino. Bt Pbtek B. Mrad. Illuatraled by nearly 200 Ea> 
graving*, drawn from nature, pp.488. New York. Ifii. 
Meade. — A Tbeatihe oh Natai AscHrrEcrusB Ajn Shtp-bciuithb ; or 
•n eipoiitioD oF the elementary principlea inToUed in the acence and practice 
of Naval Canelmctioo. Compiled from Tariona itandard aniboritiea. By 
Commander Richard W. Heads, United Statea Naiy. Bro. cloth, pp. 496. 
Philadelphia. £2 lOt. 

■endelL — A Tbeatibb oit Meutaet StrBTBiuro, Theoretioal and 

Practical, indadiDg a Deacription of Suneying loatrament*. By Q. U. 

Mehdeli., Captain of Eugioeen. 8io. pp. 1!)3. With DDmeroiu Uluatration*. 

New York. lOt. 
Merrick. — The Sikawberei axd its CrLiusx. With a DeacriptiTe 

Catalogue of all known Tarietie*. By J. H. Huuuci, Jr. IZuo- cloth, pp. 

128. BoatoD. b: 
Merrill. — Ikoit Tsusa Ekhiges. Method of Calculating Strains, etc. 

By Breret Colonel W. E. Ubrull, U.S.A. llliutntted. Sio. cloth, pp. 130, 

Mew York. £1 b: 

Mlnu-'i (Ths) Jonnul, Coal Statutioal S^;uter for 1870. 8ro. 

paper, pp. 60. Naw York. It. Od. 
Minifle. — A Text Book oi Obohetrical Dbawdtg, for the tue of 

Hecbaoia and Scboola, in which the Definitioo* and Bolea of Qeometry are 
familiarly Explained, the Practical Problema are amnged from the moet aiiiipla 
to the more complex, and in their deactiplion technical it lea are avoided aa much 
t« poamble. With JlloatntiaM for Drawing Plana. Sections, and Elevaliona of 
Baildingi and Uachinery; an Introdiretion to laometrical Drawing; and an 
Eaeay oo linear PerapaetiTe, and Shadowa. With 66 Steel Platea, containing 
nore than 300 Di^«ma. By Wm. Hmtnx, Arcblteot and Teacher of Draw- 
ing in the Cmral High School of Baltimore. Third BdiUon. Small foUo, 
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Mohr. — The Obipb VnrB ; a practical Scientific Tieatiae on its minige- 

ment By F. Hohr. TmuUted from the Gennui ; with Hinti is to 
American varieties and manafement bj Uortioola. 12mo. doth, pp. 180. Net 
York. 6«. 

Honiert — The lNOEP£in>Einr Liquobist ; or, the Art of MannfiictanBg 
and Preparing aU kinds of Cordials, Symps, Bitters, Wines, Chsmpagne, Beer, 
Panches, Tinctures, Extracts, Essences, Flaronrings, Colouringi, Woreeattr- 
shire Saace, Club Sanoe, Catsaps, Pickles, Preserves, Jams, Jellies, etc, etc 
By U MoNZBRTi Practical Liqoarist. 8?o. cloth, pp. xix. and 193. New 
York. \U, 

Morfit — A PsAcncAL Treatise on the MAircTFACTrEE op Soaps. Bj 

Campsbll Morfit, M.D., F.C.S. Demy 8yo. English Type, with muneratt 
Woodcats and elaborate Working Drawings. (In the Press.) 

This Work will be pablished at an tarly day, in the T«ry beet style of Paper, PriBtio«,ad 
Xn^n'^Ting. 

It ie, eminently, a practical treatiaa. fomided upon the studies and laboun of the Aatborn 
the industrial chemistry of Pats. Being new and original throughout, its pages contain TakiUt 
Information which cannot be found in any other book. 

.Care has been observed to gire the fullest details and in the most direet language. MoROTcr, 
the Text is illustrated liberally, by numerous large Drawings, wliieh, being to a scale, srtacutil 
Working or Construction Plans. 

As the character of this book will rendMr its publioation very ezpeuiTe, it is intended to Ibnit 
the number of copies of the ftrst edition. The price to 8ub«cribers sending their nanus tefore 
the date of iaaue wiU be £2 2s. After publication it will be £2 12*. Cd. 

Morgan. — A Diciionabt of Tebms used v& Feottino. By H. Mosgai. 

8yo. cloth, pp. 136. Madras. 7«. 6<f. 

Horton and Leeds. — The Student's Peactical CHacisTBT; a Teit 

Book on Chemical Physics and Inorganic and Organic Ghemtatry. By Hexkt 
MoRToif, A.M., and Albbrt R. Lbrds, A.M., Professors of Chemistry. Crown 
8to. cloth, pp. 811. Philadelphia. lUs. 

Mnnn. — The United States Patent Law Instktictions. How to 

obtain Letters Patent for New Inventions. Including a Tariety of osrfal In- 
formation concerning the Rules and Practice of the Patent office : how to seil 
Patents ; how to secure Foreign Patents ; forms of Assignment and Ljceneci. 
Together with Engravings and Descriptions of the Condensing Steam Engine 
and the principal mechanical morements ; Talnable Tables; Calcnlatioos; 
Problems, etc. By Munn & Co., Solicitors of Patents, New York. Ihiri 
Edition. 16mo. cloth, limp, pp. 108. New York. Is. 6<i. 

MnnseU. — A Cheonology of Papeb and Papee Maxino. Bj J- 

MxJMBBLL. 8to. pp. vii. and 110. Albany. 12#. 

Myer. — A Manual of Signals for the Use of Signal Officers in the 
Field, Military and Naval Students, etc New Edition, revised and enlarged. 
Illustrated. By Bvt Brig.-Gen. A. J. Mybb. 12mo. roan, pp. 417. Ne* 
York. £1 hi. 

Hataraliflt (The American). — A Popular Illustrated Magagine of 

Natural History. Editors: Alphbtts S. Packard, jnn., M.D., Edwabo & 
MoRSB, Alphbus Htatt, and Prbdbrick W. Pctmam. Salem, Peabody 
Academy of Science. Subscription, 18«. per annum. 

Hatoralist (The Canadian), and Quaeteelt Joubnal of Sci£k<% 

With the Proceedings of the Natural History Society of Montreal Editioi; 
Committee! Acting Editor, J. F. Whitbarbs, F.G.S., etc., assisted by eifU 
Associate Editors. Montreal (Canada East). Subscription, ISs. per aimuin. 

Hewhonse.— The Teappeb's Guide ; a Manual of Instruction f<^ 
capturing all kinds of Fur-bearing Animals and curing their akins ; with Obeer 
▼ations on the Fur Trade ; hints on life in the Woods ; and Narratives of 
Trapping and Hunting. By S. Nbwhousb, and other Trappers and SportflBO' 
Second Edition. 8vo. pp. 216. WaUingford. 10s. 







their belWr kdiDlniitratioo. Bjr A. V. Nkwton. Sia. Mired, pp. 3S. Landau. 6 d. 
Hew York. — Abncal Repobt of the Si*te Fkoiseees and Scevbyobs 

or IHB State or New Yohk, and of Ihi TibuUtioni and Deduction! fram tba 
Report! of the Riltnnd Coqioratiani, foT the year ending September 30th. 
ISlig. With ■ Map. Sto. clolh.pp. I. and??'!. Albanj. I6(. 

Nonu. — Americas Fish Chitcbb ; embracing all Uie details of Arti- 
ficial Breeding and Rearing ot Trout, [he Cnltore of Sslcnon, Shad, and other 
Fiihes. Bj THiDDaus Noaats, Author of the "American Angler'a Booit.'' 
IJmO. lUustraled. New York. 8*. 

HortOD. — A Tbeatibe on Astbonoxt, Sfbeeical and Fhisicai,; with 

Aitronomical i'roblemi, and Solar, Lunar, and Other AitroDomioal I'ablea. for 
the DM of Collegei and Scientific Schooli. Bj Wulium A. Noktok, M.A. 
Fourth Edition, revised. With Book of Table and Plato. Svo. cloth, pp. liT. 
and 444. New York. I8f. 

Konrse. — Teb Maritiub Canax of Suez : Brief Ifemoir of the 

enterpriH from ita earlieit date, and compariaon of ila probable nnnlta with 
thoM of ■ abip canal acroia Darien. Bj J. R. Noukhk. U.S.N. With Map 
from platag of Suez rsnal Companf, letter from Lewepa, hit UkeoeM and 
antogTaph. 8*0. lewed, pp. 6B. WuhingtoD, 2i. 6d. 
Ifyitrom. — A Pocket Book of MixiHiNics and Enqdieeeimg, containing 
a Memoruiilam of Facta, and conneotion of practice and theory. B; John W. 
NrnTHOii, G EL New Kdilion, reiiied, with additional matter. ISmo. roan, 
with tuck, and gilt edges, pp. 33d and 13 Platea. Philadelphia. lOi. 

5']rBtroin. — On TECHNOLooicaL Edccation and theConstbuotionof Ships 

and Screw FropelUri, for Naial and Marine Bngineen. B; Jorn W. Nvbthom. 
Second Edition, reviud, wltb additional matter. 12mo. cloth, pp. 164. Phila- 
delphia. 7>. 6d. 
'SytttOOL — A Tbeatise on Pasabolic CoNsrsircnoii of S&iPa and other 
Marine Etiginreriug enbjecta. By John W. Ntetbom, Q.E. 8>o. cloth, pp. 
40 and FourPIatei. PhiUdelphia, 1B63. 6: 6d. 

Oibom. — The Hetilltisot of Ibdn and Steel, Theoretical and 

Practical, in all ita brancbei ; with spedal reference to American material! and 
procesiea. By H. S. Okbor.i, LUD., Protestor of Mining and Metallurgy in 
Lafayette Coll^, Eaiton, Fentisylfaaia. lIlDstrated by 230 engravings on 
wood sod S folding plaUa. Bojal 8to. cloth, pp. 973. Philadelphia and 
London. £1 i'it, 

Ott — ToK Art of Manitfactdkino Soafb and Candles ; including, the 
moat Recent Diacoieries, embracing all kinds of ordinary hard, sett, and toilet 
soaps, especially thoae made by the cold procen ; ttrt Diodes of detecting frands, 
and Uie making tallow and camp«aite candlea. By AdoLPB Ott, Pb.D. 
8vo. cloth, pp. iii*. and 194. Philadelphia, lb. 6d. 

OvBrmaiL The Mandfacture of Stkel, containing the Practice 

and Principles of Working and Making Steel; a Handbook for Blaeksmitha, 
Workers in Steel and Iron, Wagon Makers, Die Sinken, Cntlera, and Mann- 
fsctaren of Filet and Hardware, of Steel and Iron, and for Men of Science and 
Art. ByPasnaaiOEOnsitAK. CrownSTo. cl.pp. 2S6. Philadelphia. St.U. 

OrernuUL — Thi IfouuiEB'B akd Pottndis'h Pocket Otidx: a 
Treatiu on Monlding and Fonnding in Green Sand, Dry Sand, Loam and 
Cement; the Moulding of Machine Fnmes, Mill-gear. Hotlov-ware, Ornaments, 
Trinket!, Bells, and SUtuet ; deacription of Moulda for lion, Bronze, Brass, and 
other Metals: Plaster of Paris. Bulpbur, Wai, and other Article! commonly 
nMd in Casting; the Construction of Milting Furnaces; the Melting and 
Founding of Metals ; the Composition of Alloyi and ibeir Nature. With an 
Appendix, containing Beceipte for Alloyi, Brunie, Varnishes, and Coioun for 
Castings ; also Tables on the Strength and other qnalilies of Cast Metals. By 
FaiD. OviBHAK, Mining Engineer, With 42 EngraTings. Crown Bto. doth, 



OnnoMM. — HxcBAsici roK TBS UiLLWBiHBT, liACHnm, Eaamn, 

CiTU. Enoikibx, Aachitici. 1.MD Stcdutt, canCaiaing a dor EknanUrr 
Eipotitiau of thi Principle aad Prutioeof BnildiDg UtchiDc*. By FaBl«BtCK 
OvKBUK. WitblltlVood EDir**in|i- limo, doth.pp. 420. Philadelphia. 81. 

OnmUUL — PRACTICAL MlSEBALOGI, AsSATIKS AKD iLniUKi, 'With & 
deMri|ition of Che attful Miaerali, and iDttnicIioDi for Awajiog and HiBiDf, 
acoarding to Ihe aimplrit Meihodi. B; Fhedehick OTiiuixir, Mining EpfV- 
neer. t4eir Edidon. Croira Sto. eloth, pp. 330. Pbilulelphia. 61. Od. 

OrenaaiL — i. TBB*TiaB on Ubtauukot : compruiag Uining and 

Ocneral and Parlicalir MeCallar^ieal Opeiationa ; with a dewripdon of (%Br- 
coal. Coke, and Aolhradts Fnniaeea, Blait Machinn, Bot Blait, Porgv 
Hammen, Rolling Mitli, etc., etc. By Pkiiiskick Otekmax, Mining Eogi- 
aeer. Wilb 177 Wood EngraviDgi. New Edicion. Sto. cloth, pp- 7it- 
Ne>Tork £1. 

Ftolurd. — A GniDB TO THE SrtrDT OF Ikbectb, nnd a Tre«tiae 00 
tboM iojurionj and beoeficiat to Crop*. For the uaa of CoUegea, Fana-Sdiool^ 
and AgricoJcuriaU. Bj A. S. Packabd, Jun., H.D. With apwarda of fin 
bundled illiutntioni. With an Entomological Calendar, Qloaaar;, Index, and 
PrefaoB. Bto. cloth, pp. tiU. and 70t. Second edition. Salem (MamifhnawU)- 
£lHi. 

FKllatt — Tax Villbb's, UrLLwueBT's axl Ekohteer'b Ovidb. By 
Ueitbc PaLLrrr. llmo. eloth, pp. SSfi. lUaatralad b; 10 Plata. PhiU- 
delphia. lit. 

Parker. — FnOTAiniSEooiiDLECTFSEsoNFonTUBHAeirEnsx. BjJohh 
APaauK. 8«o. Hwed. New York. Ii. 6<f each. 

Patent Office (Eolei and Sirectioiu for Frooeedinga in tha), 

Noraaber I, 1869. 8to. lewad, pp. 48. Waihinglon. 2t. 

Patentl. — ItspoRi of thb CoHKiMioSEBfl of Patehts roB THX TsAK 

1863. ArtiuidMaanraoCum. 2 VoU. Vol I. pp. Ixui*. and 8S«. Ttd. II. 
PUIS I 10 531. Waahington, 1806. £1 1(. 

Patents. — Bepobt or the CoxxisaioHEsa of Patents fos the Tsab 

18G4. Aril and Manahctnrea. 2 Voli. Vol. I. pp. cii. and 1071. ToL II. 
Platei 1 to 603. Waahington, 1866. £1 li. 

Fatenta.— Bbfobt of the ComusfooHEKa of pAxsim fob tub Tkax 
IBtiS. Art! and Mannfacturea. 3 Vol*. Vol I. pp. idi. and fiSS. Vol. 
II. pp. aa to lUSi. Vol. ilL Flatea 1 to 783. Waihinitaa, IM7. 
£\ 111. M. 

Patenon- — A Tbeaiibx ok Militabt DnAwcra akd Suxmnve; 
with a eoarae of pTogrAMife Platea. Bj Capldn Wm. PAtsnaoH. Oblo^ 
folio, doth, pp. lii. and 88, and 33 PUtea. London. 21a 

Peek. — ELEHEirrABT Tbeahss oir Hechahics fobthb usb of Collbqu 
AHii ScHooLa Of Science. Br William Q. Fkck, LL.D. IllutnUd. 
ISmo. half-roan, pp. 2S6. New York. V2m. 

Perkins and 8towe.~A Now Guide to the Sheet Iron and Boiler Plate 
Roller 1 containing a aeriea of Table* ahoaiog the Weight of Slibi and Pilca 
to produce Roller Platea, and of the Weight of Pilei and Siiei of tbe B«n to 
produce bheec Iron ; the thickneia of Che Bar Gauge in Dedmali 1 the WrtglM 
per foot and the thickneei on tha Bar, or Wire Gange, of Ihe fnctianal parts of 
an inch; the Weight per abeet, and the thickneu on the Wir« Oange of Sheet 
Iron of Tariona dimcnalooa, to weigh 1 1 ilba. per bundle ; and the cc 
Bhart Weight into Long, and of Long Weight into Bhort. " ' 
collected by C. H. Pbeiins and J. G. Stowb. Publbbed by pe 
Perkiaa flhaat Iron Company. Oblong Bto. haU-bonnd, pp. S7> FUhdabihih 
laa. edL 



Pflrtliu. — A. PuoncAL TssATisz on Oab axb YBirni.U!jox, vith 

ipeclal relitian Co lllaininating, HeillDg:, uid Cooking by Gu ; iDclading 
fMenUfio Helps to Engioaer StDdenU and other*. With lUtutrated DUgrimi. 
By E. £. PiBtiflB. NewEdidOD. ISmo. doth, pp. 177. London. 6i.6d. 

FhotogpTftphio Hoaaioa. An Annoal Record of Photographic Progress. 
Edited by Edwabo L. Wiuoh, Editor of tki Philadalpbia Fhotngniihtr. 
13mo. ototh, pp. 144. Philadelphia. Si. 

Pi^got. — Tee CHXuniRr akd Mbtaixubsx of Copfbb, including a 

ddcHptiOQ of the Principal Coppar MioM of the United StaCH and other 
CoDDtrin, the Art of Mining and Preparing Orea for Market, and the rarioai 

KMXues of Copper Smehiug, eto. By A. 8iniwl>«n Fiooott, H.D. With 
Ditntiou. Crown S>o. cloth, pp. SSB. Philadelphia 7i. M. 

Flnmer. — The Cabfestbrs' akd Bdildebs' Guise, being a Handbook 
for Workmen ; alM a Manual of Eeference for Contneton, Bnilders, etc Bj 
Pbteb W. Pivueb. firo. boards, pp. ID. With 4 plate* of IlliuUation*. 
Portland. 4(. 

PlymptOD. — A Stbtem of IssiRTTCTioir m the Practical ¥bb op the 

BLOWFirit ; being a gndoated coarse of Analyaii for the nie of Stadntt, and 
all thoic enga^d in the aianiinatioo of metallic combinBtiona. Second Edition. 
With an Appendix and a Copiooa Indei. By G. W-FlTVPron, A.M., Frofeiior * 
of Fhyeical Science of the Polytechnic Institnte, Brooklyn. Crown Sro. dolb. 
pp. 288. New York. int. 

Pook. — A Method oe Coicpakiho the Lisbb, attd DRi.TTi3HTniQ YsagEU 
rsorlLLiD Bi Sail ob Stsaii, including a Chapter on Laying off on the 
Mould Loft Floor. By Sahubl M. Fook, Naral Conitmctor. Uliutnted by 
Diagrama. Sto. clotb, pp. 711, and nnmerou Plaoi and Diagrama. Mew York, 
£i U 

Poor. — Mastiai. of the Raileoad of the Ukitkd States pok 1870-71, 
ihowing their Mileage, Slocka, Bonds. Cost, Traffic, Eomings, Expenses, and 
Organitations ; with a Sketch of their Rise, ProgreBs, laauence, &c. ; together 
with an Appendix containing a fnll Analyiis of the Debti of (he United bUCrt, 
and of the several Sute*. Bj Hihbt V. FooB. Third Series. Sto, dMb, 
pp. xlTli. and S04. Mew York. 3Si. 

— MosEBTT PxAtmcE OF THE Electsic Teleokaph. a Hand- 
book for Electricians and Operator*. By Fbahk L. Pope. Second EdiHon, 
with more than Siixty Figoiea and llltutration*. Sto. doth, pp. 128. New 
York. 7*. 6d. 

Preaoott — Hisioby, Theoet, Aim Phacttce of the Electbio Tele- 
OHxPH. By Gbobob B. Pbbscott, Snperintendent of Electric Tele^ph Line*. 
Crown 8*0. dolh, pp. lii. and 468. UostoQ. 12t. 6d. 

Printera' Cinmiar (The). A Secord of Typography, Literature, 
Arts, and Sciences. Edited by B. S. Mehauih, Philadelphia. Sobscriptioo, 
6<. pel annum, post free. 

Prize Easay on tlu CnltiTfttion of the Potato. With an Essay on 

How to Cook the Potato. By Prof*a«or B1.0T. lUnstiated. 8to. paper, pp. 

40. New York. Is, 6d. 
Proof Sheet (The). Issned by Messrs. Collins and M'Leesixe, 

Type Pounder*. Philadelphia. Subicription, 61. per annum, post free. 
Prote&QZ. — PsAcncAL OciSB foe the Mabdfactube or Papbs ahv 

BoABM. Br A. Fbotbadx. With additions by L. S. Le tfomand. Trana. 

bted by H. Faiae, M.D., witli ■ Chapter on the Hutsfsctura of Paper from 

mod in the United Stata. By Henry T. Brown. lUutratad with ^ Plata*. 

8?e. otetk, pp. U6. FUUdphk. il St. 



Pope.- 



ftvMkeabot. — Natusal PsiLoaorHT, embracing the mo«t Kcait 
duca*rriei ia the Tirioni bnuebM of Phfiks, lod e^ibitinf the appUcmtiao of 
•cieiitifie principle* in nery-ilay life, adapted to qm with ot witbont appwaCaii 
and aeeompanicd witb fall Df*cripiliin of Eipcrinenla, Practical Eiemaea, 
and Qumeroa* lllusliatioDi. Bf Q. P. Qdackuibo*, A.M. 8to. hair-man. n>- 
_4S0. Nen York. 9.. 

Qninbj. — MrsTSBrBS of Bee Kkefiko Explunkd, conUining the result 
of S6 jean' eiperienoe, aad dfreetiaiu for umg the moTabl* comb and box biTC, 
together with tbe moat appro*ed method of propagating the Italian Bee. By 
M. QuiNBT, Fractical B«e-keeper. Ne» Edition. Cromi Sto. cloth, pp. 3iS. 
Ne> York. 7t. 6d. 

Back. — Tbb Fsbnch Wn>E utD LiauoB tSunrtAcniB.KR. k practical 

Gaide and Eleoeipt Book for tbe Liquor If erobant ; being a clear and ooaipre- 
hensi*e Treatiae oa the Manufactnre and Imitation of Brandr. Rnm, Gin. a>d 
Wbiikj : with Pncticiil Obacrvationi and Balei for tbe Manufactnre *ni 
Msnageiaent of all kindi of Wine, by Hiiing. Boiling, and Fermentation, ai 
practited in Entope. Inclnding Complete Inilracdoiu for Mana&ctBriag 
Cbampigne Wine, and the moat tpproied methodi for making a Tarietj of 
Cordiala, Liqneara, Fnnch, t^aaencea. Bitten, and S^nipa ; together vitli ■ 
number of Itecipea for Fining. FlaioDriag, Filtpring. and Coloariag Winea and 
Liqnort, and initmctioni for rettoring and keeping Ale and Cider. Also 
eontaining the laleat improTcmenta for M>aufkctaring Vinegar bj the qnick 
method To ihichiBadded.acollectioQDf Deacriptire Article* on Alcofaol, 
Diatillation, Maorracion, and the uae of the Ujdn>meler ; with Tablet, coie- 
paraiita Scale, and Fourteen important Rnlei for Porchaiing, Redacing, and 
Railing the ttrength of Alcohol, etc. Illnttrated with deacripiire I>iagraaBt 
and tngraiingg. The whole adapted for tbe nie and iorormttion of the trade 
in the United Slatei and Canada. B7 John Back, Practical Wine and Ijqngr 
Mannfactarer. Third Edition. Reiiaed and oorrected. Crown 8*0. ckKh, 
pp. 276. New York. 15*. 

Sand. — <Ja8deh Flowerb akd how to CtrLHTATB them. A Treatise 

on the Culture of Hardy Ornamental Tree*, Shrubi, AonnaU, HerbaoeooB md 
Bedding PlanU. Bj E^WAiLU SPAAonB Kajsd, Jan. Crown 8>o. cdoth, pp. 
AH. BoatoD. lit. 
Bwntlftll — The PiutTriciL Ssepbebd, a complete Treatise on the 

Breeding, Management, and Diseaiea o^ Sheep. Bv Henkt 8. BaNSaLi., LL.O. 
With IllualrHtiona. pp. ii. and 4->4. Bocbeater, N.Y., U.S.A. Searee. 

ItftD^inll. — Fine Wool Sheep HnnBiSBET. By Hehbt 8. Randau, 

LL.D. Read belore the New York Stale Agricultural SociBtjr, Pebniarj Iftk. 
IBiiZ. With an Appendli coniaining (aluable Statiitia in reterence to Wool 
Cnltnre. Importa, Fricea of Fine Wool from 1840 to Aagoit lit, 1863, etc 
Small Sto. olotb, pp. 190. New York. b. 
'Pj«"i''ll — SHEEP HusBAmiKT ; vitfa an acconnt of the different 
Breed*, and General Direction* In regard to Sammer and Winter MMUgcnneot, 
Breeding, and tbe Treatment of Diaeaiu*. With PortraiU and other EngrK*ing*. 
Br HenbtS. Randili,, LL.D ; with his Letter to the Telaa Almanac, on SliMp 
Haabandry in Teiai, and Geo. W. kendall* on Sbecp-raiiing ts Tezu. Sn. 
cloth, pp. R38. New York. Tr. Sd. 

Beemelin. — The Whtb-maebb'b Yanitai : a Plain, Practical Guide to 

all the Operatioai for the Mannfaotare of Btill and Sparkling Wines, en- 
bracing Chapter* on tbe Vintage, when and bow to Pick and Call Grapes, 
Preparation* for Wine-m*kiiig, the Innedieat* and ImproTementi of " Hast,'' 
PermentaCion and the Change* produced b; it; with full iDslructicuu fat 
making Cider, Fruit, and Berrj VTinei, etc., etc. Bj Chablu Rekmblh'. 
I2mo. clotb. Cladnnali. 6i, Sd, 
S^n&olt. — Blehebis of Chbhibtbt, for the uee of Colleges, Academieis 
and School*. By M. V. Rko.-cadlt Illuitrated bj Dearly TOO WoodeutA 
Translated from the French by T. B. BitTON, M D., and Edited, with Note*, 
by Jahib C. Booth, and W. L. Fabbh, Hetallorgiat and Mining T 
a Vol*. Sto. bound, un. 1480. Philadelphia. £1 lOt. 



Riilio;. With 3i PUtu. By Bobbbt Kidubli.. Pollu, clotb, pp. 26. Phila- 

d«lph«. £i li. 
Biddflll. — The New Elbvehtb of HA.HD-'RA.tLma, ia Concise Problems, 

dlculited to bring Ihia roost n^rul Seiepce within t\U reach of enrj opacity. 

Bt Robebt itlDDBLL. lUoDtniMd hj Vl Phtea. 4to. doth, pp. 126. Phila- 
delphia. £1 U. 
Siley. — The Mule; a Treatise on the Breeding, Training, and uses to 

Khich he maj be pat By Hibvet Rilk. lUiutraled. ISmo. cloth, pp. 

IDS. New York. 7j. 6d. 
Hodman. — Repobtb of ExpERntEwrs on the Pbopebtieb of Hictils fob 

Cannon, aad the qanlities of Cannon Powder, with an account of the Fabri- 
cation *nd Trial of a Ifiioch Gan. B; Capl. T. J. RoDyAN, of the Ordnance 
Depulment, U.S. Armj. ScTcntr^u Flitei. 4to. cloth, pp. lii. and 303. 
Boston. £2 lOt. 

Koebliug — Lose Ain> SaosT Spak BAiLVAr BBnraEs. . By Johit A. 

RoEBUNO, With tabia and pUl«s. Fol. cloth, pp. SO. New ^orii. £6 6: 
Solfe ftnd GiUet. — Handbook op CnEmsTKr. By W. J. Bolfe and 

J. A. Giixn. 12aio. half roin, pp. 2VB. Botton. 5i. 
BoOMTelt. — Five Acreb Too Mcch: a Trnthful ElncidatioD of the 

attraction! of the country, ■at) a orefal coniideration of the qusition of Proflt 
and Loaa, a> ioiolfed in Amatear Farmin); ; with mnch valnable adiice and 
ingtnictiuD to thote about pDrcha>ing large oc tmall placea in the rural diitiicta. 
By RoHLBT B. H0O-BVK1.T. Crown 8vo. cloth, pp. 29B. New Yorlt. U. bd. 

SopsB. — Linear Pebspectitb; for the tise of Sohooln and Students in 
Drawing. By Jobbph Rores. Ponrth edition. Keiiied by the Author. Sto. 

pp. 40. 8 Flatea. Philadelpbii. 7>. 6if. 
" ET»rT fflin jhould bo >hle lo akcicii a rood or ■ rlTtr, to driw the DnlllDn of ■ almple 
miclUne, a piece of hootrhold fumltuie, or a fvoiSng Btsoail, and to delineate the lolemal 
airaigemeni and conainoHoD at a hosae."— HnruH Maun. 

Eoralist (The), aih) Ohio Vallei Ccltivatoe. A Monthly Jonmal 

detoled to Agricaltare, Uorlieultare, Literature, Science, Art, Hews, etc. 
Edited by B. J. HoorxB. (NewScriae.) Cinoinnati. Subicriptian, 6*. per 
annum, poit fne. 
Samson. — Elements of Asi CfirnciSH ; compriaing a Treatise on the 
Principlea of Men'a Kature ai addreiaed by art; together with an Biatorioal 
Sonej of the Method* of Art Eiecntioc, in the departments of Drawing, 
Scniptnre, Archiieclare, Fainting, Landscape Gardening, the Deooratlfe Art*, 
deiigned ai a Text Book for Sohoolg and Colleger, and u ■ Handbook for 
Amatenra and Artiata. By G. W. Sahsoii, D.D. Crown Sto. cloth, pp. SIO. 
FhiUdeiphia. l(i(, 

Saonden. — Podltbt; being a Practical Treatise on the Preferable 

Breeda of FariD.yard Poultry, their hittory and leading cbaracleriitica , with 
complete inttrucCioni tor Breeding and t'allening, and preparing for eihibition 
at Poultry Showi, etc., etc. Derived froai the an I hor'a experience and obaerva* 
tiona. By SiNon M. SAUNoaaB. Crowo Sto. paper ouTCra, pp. lOt. New 
York. 2t. 6d. 

Soliaffiier. — Tse Teleskaph Mabcal. A complete History and De- 
•criptioa of the Semaphoric, Electric, and Magnetic Telegrauha of Europe, 
Alia, Africa, and America, Anoiant and Modem. By Tal. P. Schapphzb. 
Royal Sto. clotb, pp. 850. New York, 1 867. £1 I2i. 

Soientiflo Amerioan. — A Weekly Jocknal of Practical Information, 
Art, Soienea, Heohanica, Chemiatij, and UinafaoCnrea, Sabaoriptton, ISa. 



26 Seientijic PubUeatums of TrUAner Sf Co. 

Soott and JanuigUL — A, Tbsatibb upokthb Ljiw ow TEisraifEB; vith 

■a Appendix, oontainiiif the general ttatntory prorisiont of BBghod, Canidi, 
tin United SUtes, and the btatee of the Union, npon the enbjeet of Td^plu- 
By W1LLIA.1C L. Scott and M11.T011 P. Jaemaqin. 8vo. aheep,pp. xiiiLtBd 
5S&. Bogton. £\ \(fs. 

Seeley. — The Ambrottpe : a Practical Treatise on the Art of Pro- 
dndng Collodion Poftitives. Bj Charlbs A. 8bslbv, A.H. Seooad Sditin. 
8f o. pp. 48. New York. 8« 

Billimftn. — ^Fibst Pstkciples of Chexibtbt, for the use of Colleges a^d 
Schooln. By Benjamin Silliman, Jan., M.A , M.D. With 423 IllustntioDt. 
Forty-sixth Edition, re-written and enlarged. 8vo. half-bound, pp. i^' 
Philadelphia. 10«. 

Silliman. — Pmnciples op Physics ob Natural Philosopht, designed 

for the use of Colleges and Schools. By Bbnjauim Sillixan, job., M.i« 
M.D., Professor of general and applied Chemistry hi Tale College. Saoid 
Edition, Re?ised »ni Re-written, with 722 lUostrationt. Sq. 8fO. pp. 27 and 
no. Pbihvdelphia. £1. 

SilviinmitiL — A Peactical Hakdbook roa Mikbbs, MEiiiLUBffisTS) 

AND AssATESS, Comprising the most recent Improvments in the Disintegratioi, 
Amalgamation, Smelting and Parting of the Precious Orea ; with a compRixn- 
sire digest of the Mining Laws. Greatly aogmented, revised and eontcted bf 
J0LIU8 SiLYBBSMiTH. PottTth Edition, lllnttrated. Crown 8to. elotk, pf 
294 New York. 15«. 

Singer. — An Exposition of the Rights of Patentees of Tarions Sewiag 
Machinea, and of the RighU of the Public By J. M. Sinobe & Co. 8to. p^ 
94. New York. 1<. 

Sloan. — AiOEBiGAN Houses ; a variety of Original Designs for Bonl 
Buildings. Illustrated by 26 Coloured BngruTinga, with Deacriptife RefenBcei. 
By Sahubl Sloan. 8vo. cloth. Philadelphia. 12«. 6d. 

Smitlt.— PEBSPScnYB. Manual of Linear Perspective. Perspective d 
Form, Shade, Shadow, and Reflection. By R. S. Smztb, Professor of Malhe- 
matics, Brooklyn, etc. 8vo. cloth, pp. 86. New Yoiic lOt. 

Smyth. — The QtoLD Fields akd Mutekal Distbicts of Yictobia, ir& 

Notes on the modes of oocurrenoe of Gold and oth6r Metala and Minecab. Bf 
R. Bbouoh Smyth, F.G.S., Aasoc. Inst. C.E., Hon. Cor. Mem. of the Society 
of Arte and Sciences of Utrecht, Secretary for Mines for the Colony of Yietom, 
&c.,&c., &c. Imp. 8vo. pp. vL and 642. Melbourne. £1 5«. 

Sole. — Fluid Resistance to XJnifobh VELocirr, and the RektiTe Values 
of Power, Form, Volume, and Velocity, in designing Steam and Sailing Sbipii 
also, Steam, Sailing, and Water Boats. By Gboeob Solb, N.A. dvo. wved, 
pp. 19. London. 2s. 6d. 

Speirs. — The Electbottpeb's Manual. By W. S. Sfeibs. lHus- 

trmted. SmaU 4to. paper, pp. 84. Buffalo. 2$, 6<f. 

Stelle. — The Ajcebican Watchma k rb and Jewslixr. A Full and 

Comprehoisive Esposition of all the latest and most approved Seorett of ^ 
Tradie, embracing Watch and Clock Cleaning and Repsuing, Tempering in *^ 
iU grades, Making TooU, Compounding Metals, Soldering, Plating, etc ^'^ 
a series of plain instructions for beginners. Also directiona by which those ^ 
finding it convenient to patronise an horologist may keep their clocks in order. 
By J. Pa&isb Stelle, a Practical Watchmaker. 870. newed, pp. 62. ^^ 
York. If. 6<f. 

Stewart — Sobghum and its Pboducts. An account of recent Investi- 
gations concerning the value of Sorghum in Sugar production ; together vitb * 
description of a new Method of making Sugar and refined Symp from tb> 
plant. Adapted to common use. By F. L, Stvitaet. pp. ziv. and 34^ 
Philaddphu. 7s, M. 





Bj Fbahk H. Stokes. Hojtl S*o. olotli, pp. z). and TIS, B. 
Cambridge, Han. £l 18j. Od. 
Strong. — CciTUKE OF THH GsAPB. By W. C, Strowo. pp. xri. and 

Si5. Boston. 15*. 

Btoart — The Natal abd Hail Stkaxkbs of the Uitted SiAtsa. By 
Charlbb a STnalT, U.S.N. Illnstnled hj XO EngTaiiDg* od 8t«el, Copper, 
Stone, and Wood. Imperial 4to. half-bound in morocco. Ne<r York. Scarce. 

Btuole. — Intee-Oceakic Canals. An Easay on the question of Location 

for a Ship Canal acrou the American CoDtJoent. B; MenxY &TUOLB. Chart 
and Map. 8*o. cloth, pp. i.. and 137. New York. Id*. 
Swaab.— FisBovs Substances iNDioENora ajjd Exotic. Their Nature, 

Virietiet, and Treatment conitdered, with a new to render them further naefnl 
forTeitile and other pnrpoKi. BjS.L.Swaab. Bvo Bcwed.pp.SS. London. 2i. 

Telegrapher (The) ; publiBhed by the National Telegraphic Union. 

Volumea I.-V. From Septemher 26(h, 1864, to Anguet 22nd, 1866. In fbor 
Tolnmei. Qoarto, half Morocco. beTelled, red edgti, pp. it. 196 and IS ; iL 
and 192 ; ii. and 2S0 ; Tiii. and 428 ; Tjii. 420 and S. New York, 1364-18SB. 
Ten Acrei Enough. — A Practical Experience, showing how a very 
amall Parm maj be made to keep a Very lai^ Family, with EitenaiTa and 
ProflCable Eiperiencrs in the Cnltiiation of the imaller Fmita. Seieolh 
Edition. Crown 8to. pp. 255. New York. 6(. 6d. 

Terry. — Tee Retah.rr'b Kakual, embodying the conolosionB of 
Ihirtj jean' eiperienca in merdkandiiing. By Samdbi. B. nBa.T. Crown 
Bto. cloth, pp. 406. Newark (New JerMjJ. lOj. 

The Fl&ne Table. — The Plane Table and its nse in Topofcraphical 
Snneying. From the Papen of the United State* Coaat Surrey. Sto. doth, 
pp. 30. New York, 1869. 10a. 

Thcnnas. — Tee Axebicah Fbdii CnLinusi ; containing practical direo- 

tiona for t)ie PropagaUon and Cnlture of Fruit Treei in the ^Draer7, Orchard, 
and Garden ; with deioription* of the principal American and Forei^ Tarietiea 
enltiiated in the United Stales. By J. J. Tuoxab. Illoatnted. pp. *L and 
fill. NewYork. 16*. 

Thomas. — Pask IxFLEiiBirTS Ann PiEH Uacbisebt ; the Principles of 
thdr Conitmction, Uae, etc. By J. J. Thomaa. Ulutraud. 12mo. doth, 
pp. a03. New York. 7j. 6d. 

Tobacco Culture. — Practical details, from the Selection and Preparation 
of the Seed and thi Soil, to Harreiting, Curing, and Marketing the Crop. 
Plain directiom by 14 eiperieneed cnltitatora { alao Notei on the Tobacco 
Worm, etc Tenth Thoound. B<o. pp. 48. New York. li. 6(<. 

Todd. — Tee Yodns PAascEa'sMAinjAL, detailing the manipulations of the 

Farm in a plain and intelligible manner. With practical direction! for laying 
ont a farm, and erecting boildiug*, fenoea, and farm gftte* ; embracing alao the 
Young Farmer*! Workahop ; giring full direction for the aelection of good (arm 
•nd !bDp tooli. their uae and manufactare, with nameroua original iUnalrationt 
of fences, galea, tool*, etc., and for perfonniDg nearly erery branch of furmlng 
operation!. By 6, Eswakd Todo. Crown 8to, dolb, pp. 4G0. New York. 
12i. 6d. 

Ditto. Second Series, pp. 418. New Tork. 12«. 6d. 

Todd. — The Avskicait Wheat Cuxtuust: a Practical Treatiae on 
the Culture of Wheat, embracing a brief Hiitory and Botanical DeaciiptioD of 
Wheat 1 with fitll Practical DrtaSa for aelecting Seed, producing new Tarietiei, 
■nd «alcinttog on different kinds of Soils. lUuitraled with nomerona EngraT. 
Ion of ft praadcal «haiact«r. By B. BowAan Todd. Sto. cloth, pp. riii, and 
433. NewYork. 1^ 
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Todd. — Tetk Axhbtcav Giedeiteb's AssamAwr, in three parts, coDtab* 

tiif complete Prictical DirectioDt for the Cnldvation of Vegetables, floven, 
Fniit Trees, Kod Grape Vines. By Thomas Bkidobmasc. Oardeoer, Scedsmtn, 
and Florist. New Edition* reTised, euUrged, and illustrated. By S. Eowuds 
Todd. Crown 8ro. cloth, pp. 152, 211, 166. 17ew York, lit, 

Tolhansan. — A Stnopsis op the Patbnt Laws op Vamoits Coustbib. 

Comprising the following sohjects: 1. Law, Date, and where Recorded;! 
Kinds of Patents; 3. Previoos examinattoo; 4. Duration; 5. Govenimnt 
Fees; 6. Docaments reqntred; 7. Working; 8. Diaclaimers, Probngilioo, 
Annulment; 9. Assignments; 10, Inspection and Publication of Specificiti<»; 
11. Infringements; 12. Jurisdiction and Legal Proceedings. ByALEXASDU 
ToLHAUSBM, Ph.D., Translator at the Patent Office. Third edition, reriaedud 
enlarged. 12mo. sewed, pp. 61. London. 1«. 6d. 

Tolhaiuien. — A STyopsis op the Patent Laws op Vabious Cotjktbib. 

Br A.LEZANDza Tolhadsen, Ph.D. Sto. pp. SI. London. U. 

Totten. — Report oir the Subject op the National Defences. By 
Jos. G. ToTTEN, Colonel of Engineers, Br. Brigadier-GeneraL 8vo. WaihingtoB, 
1861. Scarce. 

Towler. — The Magic Photogbaph, with full directions and formulu 
for making it Bj John TowLsa, M.D. 12mo. pp. 10. New York. U,^ 

Towler. — The Negative akd the PEnrr ; or the Photographer*8 Guide 

in the gallrry and in the field ; being a text book for the operator sad the 
amateur; containing brief and concise instructions for the preparatioo of tbe 
different kinds of Photographs now in vogue ; such as the ordinary neg;ttive to 
contact printing, the solar negative, and the negative for the copying eanoen. 
printing on albumen paper, vignette printing, printing positives on opal or pUa 
glass; the ambrotype, ferrotype, malainotype, etc. ; stereogrsphic printing; tbe 
dry process ; the construction of the glass house ; the camera and the lens; V" 
the treatment of the gold and silver residues* By John Towlbb, M.D. Cro«i 
8vo. cloth, pp. 150. New Vork. 7«. 6d, 

Towler. — The American Photogbaphic Almanac, an Annual Appendix 

to HumphrtffM Journal of Fhotopraphy and the Allied Artt and Sdaia. 
Edited by John Towleb, M.D. For lh65. 12mo, pp. 149, New York. 5i 
For 1866. 12mo. pp. 106. New. York. 2t, For 1868. 12mo. pp. ^^ 
New York. 6a, 

Towler. — The Silver Sunbeam : a Practical and Theoretical Text-^^ 
on Sun Drawings and Photographic Printing, comprehending all tbe wet anddiy 
processes at present known, with Collodion, Albumen, Gelatine, Wax, R«i^ 
and Silver, as also Heliograpbic Engraving, Photolithography, Pboto*zioo>' 
graphy, Micro-photography, Celestial Photography, Photography in mt^^ 
colours, solar Camera Work, Tinting and Colouring of Photographs, Printi>{ 
in various colours ; tbe Carbon Process ; the Card-Picture, the Cabinet- Pictsf^- 
the Vignette, and Stereography. By J..Towliir, M.D., Professor of N«^ 
Philosophy and Chemistry. Seventh Edition. Enlarged, improft^ f^' 
Uluatrated with numerous woodcut* ; and containing matter written by Biaoqoi-'^ 
Evrard. John W. Draper, M. Carey Lea, R. J. Fowler, Valentine Blwor* 
Major Russell, B. J. Sayce, Dr. Hill Norris, M. Claudet, M. Van MoDkbov"^ 
G. Wharton Simpson, Jabe2 Hughes. Lake Price, and other distinguished «riK& 
Crown 8?o. cloth, pp. xviiL and 546. New York. 15«. 

Towler. — The Porcelain Picture ; or full instructions how to in«i* 
photographs on Porcelain or Opal glass. By John Towlbh, M.D. I2ID0•F^ 
47. New York. 6«. 

Towler. — Dry Plate Photography, or the Tannin Process made Siffil - 
and Practical for Operators and Amatenn. By John Towusr, M.D. ^'^^ 
pp. 97. New York, bt. 




Sequal to ■ Memoir " On tin Practicability or cooitracting CuinOD of Great 
Calibre, etc." Publiihed Id the Mcmoini ot tlie American AEsdem j, io the jear 
1858. Bjr DiNiet Treadwell, Ute Romford Profesror in Hariard College. 
From the Memoin of the Americao Acidemj of Aru and Scieucei, 1861. 8to. 
pp. 40. 3t. 

TniLtwliie. — Thk Field PRitrncB op Layhto out Cibculib Citkteb fok 
Bailroadb, B; Joh» C. TaACTWlNB, Ciril Engineer. Fourth Thonnod, 
pp. H7. Philadelphia. iSi. 

Tnmbnll. — The Electro- ITiqnetic Telegraph ; with an Historical 

kcconnt of its Etiie, i'rogreai, end present condition ; alio Practical inggeationi 
in regard to Iniulation and Protection froin th« Eflecta of Lightning ; together 
wilh an Appendix containing aeierai important Tel^raphic Deciiioni and Lan. 
Bf Lauhshci Tns^BULL, M.D. Second Edition, reviled and impraied. 
lUtutraLAd. 8vo. elotb, pp. £SI. Philadelphia. I2f. 6d. 

T rnitift r. — A Treatise o» RoLL-TrENmo fob the Manufactube of 

Ihon. Bi I>eteb Tcnhro, Member of Auitrian Ministry of Mine*, etc, etc 
Tranilated and adapted bj John B, Peane, Meiallorgiit l^ineer and Manager 
at the Works of tiie PenairiiSQis Steel Company. Wilh an oblnng folro cloth 
caaccontaininglOiFignre*. Rojal Svo.clotb, pp. x.and 66. New York. £3 lOt. 

Tomer. — The Cottoh Placer's Mitni.ii., bcdng a Compilation of Facta 

from the iKst anthoritiea on the Culture of Cotton, its Natural Higlory, Chenii- 
eal AnalysiB, 1'rade and Consomption ; and enbraoiiig a History of Cotton and 
the Cotton OIn. By J. A. Tukhbs. Crown Bto. cloth, pp. 320. New York. 

7>. 6d. 
Van Bnren. — Iktesii8attoh or Fosuui^ ros the Stkeb'oth oi thk 

Iron Fabtb or Steam MAcaTNBBT. Sy J. D. Van Bdeeh, Jan., C.E. 8fO. 

cloth, pp. 70. New York. i-t. 
Tertanzen. — A Tbewisb oir Berlin 'Wool iini Colodes ; Needlework, 

Muslin, Embroidery, Potkhomanie, Diaphanie, and Japsnerie, for the use Mf 

Dealers and Amateurs in Fancy Work. By T. A. VituaDlEH. 4to. pp. 82. 

London. It. 

ToBB. — Obogeaphic Geology ; or, the Origin end Stmcture of Monn- 
taina. A RcTiew. By Geohqi L. Vose, CitU Engineer. Slo. cloth, pp. 1S6. 
Boston. iSt. 

Waldaok.— A Treatise ck FBoroeiuPHT. By Chamxs VfAjxkci, 
Fourth Edition. 12mo. cloth, pp. 2S7. Cindnniti. lOf. 

Walker. — Sotes oh Screw Fropclgiok, its Eiae and ProgresB. By 
W. M. Waleks, Commander, U.S.N. Sro. doth, pp. 61. Now York. 
*t.6d. 

Cuilaiaa an hn'**"** amnuit of eonaLie practlnal data.^Vlftiiif Jwmml. 

Wanklyn uid Chapman. — Water Analtsis ; a Practical l^atise on 
the Eiaminatioii of Potable Water. Bf J. Alfbed Wahkltn,M.R.C.3., and 
£iuiBsT Tbbuphbom Csapkan. Second Edition. Foolscap Sro. cloth, pp. 
sii. and 104. Loudon. St. 

Ward. — A FoFULAs Tbeatise oir Steak, and its application to tlie 
Useful Arts, especially to Navigation. Intended as an Instructor for Yonog 
Seamen, Mechanics' Apprentices, Academic Students, Paasengera in Mail 
Steamer*, etc. By J. H. Waeo, Commander B. N. New and Kerised Edition. 
8to. cloth, pp. 12U. New York. 7». 6i 

Ward. — Ice. A Lecture delivered before the Keswick Literary 

Society, and pnbliihed by reqaest; to which ia appended ■ Gsoli^cal Dream 
on Skiddaw. By J. CuftOh Wahd, F.G.»., Associate of the Royal School of 
HiDe«,o(theQei^iGalSnrTeynfEn^andaiid Wales. 8*0. pp.37, L<wdon. 1*. 
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Wardflr.-^AnBiCAir FoxoLoer. «- Afplsb. By Doctor iows A. 

Wakdul 2fN) lUostntiaiia! pp. vii. and 744. New York. Ifo. 

Warder. — Hedges and Etebobeens. A complete Manual for the 
CnltivAtioa, Pruoing, and Management of aU plants anitable for Americui 
Hedging; especially the Malli?a or Asage Orange. Fnllj Illustrated with 
Engravings of Plants, Implements, and Processes. To which is added a Trcatbe 
on Eyergreens; their different Varieties; their Propagation; TransplantiBg ; 
and Cnltore in the United States. By Joaw S. WA&OBm. 8to. doth, pp. Til 
and 292. New York. 7«. (k/. 

Waring. — DRAnmra fob PEom akd Ihunrnro pob Hbalth. By 

Geo. E. Warino, Jan., Engineer of the Drainage of the Central Park, Vev 
York. lUostrat^. Sto. doth, pp. tu and 244. New York. 7s. 6(/. 

Waring. — Tjbub Hakdt-Book of Husbakdbt: A Oaide for Faimen 

Yonng and Old, oontainiog Praotiod Information in rcfard to Bnyia^ or 
Leasing a Farm ; when and where to Bay ; commencing operatioiis ; kej-note 
of Prsctical Farming; Fences and Farm Buildings; Farming Implenwnti; 
Drainage and Tile-making; Ploughing; Subsoiling; Trenching and Polver- 
ising Snrfaoe Soil ; Manures ; BUitations of Crops ; Root (>opfl : Ponge 
Crops ; Live Stock, including Cattle, Horses, Sheep, Swine, Poultry, &c ; wicb 
Winter Management, Feeding, Pasturing, Soiling, &c. ; with diieetioiis lor 
Medicd and Surgical Treatment of the same ; the Dairy in dl its Depaitmeoti ; 
useful Tables for Fanners, Gardeners, &g. By Gbobob £. Wauno, Jan., of 
Ogden Farm. Illustrated. 8vo. cloth, pp. 604. New York. 18«. 

Waring. — ^Eabih Closets Ain> Eabth Bewaos. By Gbosob E. 

Wabutg, jun., of Ogden Farm. Illustrated. 8to. paper, pp. 104. Nev 
York. 2s. 6if. 

Warren. — A Manual of DBAFinro Instbthcents akd Opkkatioxs. 

In Four Difisions: I. Instruments and Materid. II. Fundamoktd Open- 
tions. III. Practicd Constructions of the two Dimennons. IV. Klamentaiy 
Esthetics of Geometricd Drawing. Designed as a Text Book and for Self* 
Instruction. By S. Edward Wabrbn, C.E. Crown 8vo. doth, pp. z. and 
1 16, with Five Folding Plates. New York. 7«. 6ii. 

Warren. — A Manual of Elexentabt Geometbical Dbawdtg, inTolTing 

Three Dimensions ; designed for use in High Schools, Academies, Engineenog 
Schools, etc., snd for the self-instruction of Inventors. Artisans, etc In fire 
Divisions: I. Elementary Projections. II. Detdls of Construction in Maaoary, 
Woo^i, and Metal. III. Rudimentary Exercises in Shades and Shadows. IT. 
Isometricd Drawing. Y. Elementary Structurd Drawing. By S. EnirAan 
Warkbn, C.E., Professor of descriptive Geometry and Geometricd Drawing. 
Crown 8vo. doth, pp. iz. 105, and 16 Plates. New York. 7«. 6d. 

Warren. — A Manual of Elehentabt Pbobleics in the Lineas Pee- 

BPBCTivE OF Fo&ii AND Sbadow ; or ihe Representation of Objects as tiiey 
appear made, from the Representation of Objects ss they are. In two Parts : — 
Part I. Primttife Methods ; with an Introduction. Part II. Derirattve 
Methods, with some Notes on Aerid Perspective. By Edward Wabrrk, C.E. 
8vo. doth, pp. 116. New York. 4s. 

Warren. — Elements of Machine Constbuction and DRAwnre ; or, 

Mschine Drawing, with some dements of descriptiye and Rationd Cinemaiioi. 
A Text-book for Schools of Civil and Mechanical Engineering, and for tiie ass 
of Mechanicd Establishments, Artisans, and Inventors. Containing the 
prindples of Gearing, Screw Propellers, Vdve Motions and Governors, and bmbt 
standard and novel examples, mostly from present American practice. By S. 
Edward Wabrbn, C.B., Professor in the Rensselaer Polytechnic IIl•tifeatl^ 
and author of a series of works on descriptive Geometry and Stereotomy. 8ra 
cloth. (With an Atlas of 34 PUtea in foolscap 4to.) pp. 18 and S28. New 
York. £2 lOs. 
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WaUOn. IHE MODERN fBACTICE OF AKEKICAN HACHUTIgTB AITD KS- 

QINEERS, inalnding the oonitnictioa, application, and UN of drills, laCbe tooU, 
CDttera for boring cjlindera, and bollow work gencrslljr, with ths most cnonomical 
■peed for the igiae; the reialti Tcrified by actual practice at the lathe, the 
lice, and on the floor ; together with workihop management, econDm; of mann- 
hctare, the iteam engine, boilera, geara, bolting, etc , etc, By Koaaitr P. 
Watson, late of TAt StientiXe Anfriean. Illmtrated with B6 EograTinga. 
Crown H*D. oloth, pp. i7S. Philaddphia and London. 13«. 6d. 

WatlOn. THEOKPTICit AbTBOSOITT, SELATIKe TO THE MOTTONB OF THB 

Heavenly Bodies reroWing round the Sun, in accordance with the Lan of 
UniTsraal Gmilation. Embracing a ejetematio deriTatioo of the forniala far 
the caloolation of the geocentric and belincentrio places, for the determiaation 
of the orbila of the planeta and oamels, for the correction of approximate 
elementa, and for tbe compatationi of apecial pertnrbailona ; together with the 
theory of the oombJDitiooi of obterrationi and tbe method of lout Bqaarei; 
with Numerical Eiamplea and Aniiliary Table, By Jambb C. Watsok. Impl. 
Rvo. pp. 662. FhUadelpbia. £2 U. 

WatoaiL — Iin>EZ t« the 2f a.titr ard Scirnttfio Naiie§ of IimiAir and 

OTKBa Eastbiui Economic Plants and Paonncrs, originally prepared under 
the aatbority of the Secretary of State for India in Council. By J. Fohib« 
WAT30N, M.A., M.D., F.L.S., F.R.A.S., etc Reporter on the producU of 
India. Imperial 8td. cloth, pp. 637. London. £1 lli. Cd. 
WeUbaoh. — A llfANru. of tee Mechanics of KvQiKEEJtisa, and 
of the Constraclion of Machine*. Vol. 1. Tbeocetical Mecheuiee, with an 
Introduction to the Calculua, deaigned as a Teat-book. By Jdliub WiisIACH, 
Ph.D. Tranalaud froin the fourth German edition, by B. B. CoiB. Illm- 
trated. Sfo. clotb, pp. UOO. fiewYork. £2 lOt. 
'WeidenmaiUl. — Bkactipting Countet Koues. A. Handbook of 
Landscape Gardening, Illuatraled by 64 ngurei and 24 Coloured Flatet of 
Plana of Places alrrady improied. By J. WsiopoiAHN. Imp, 4t«. cloth, 
pp. 40, and Text eiplanatorf of the Plans. New York. £3 13i. 6d. 

WetoerelL — The Manpfactuee op Vlheoas, ns Theory and Peactioe; 

with eipecial reference to the Quick ProcCM. By Chaklis M. Wbtbeubli., 
Ph.D., M.D. 8to. cloth, pp. 30. London. 7'. 6iL 
Wlieeler. — Hokes fob the People in Subueb ajid Coutitbt ; tfae Yilla, 

tbe Mansion, and tbe Cottage ; adapted to American elimatea and want* ; with 
examples showing how to alter snd remodel old baildlnga. In a aeliei of om 
hundred original designs. By Gekiasb Wublbb. Berised Edition. 8to. 
cloth, pp. X. and *ri. New York Ifii. 

Whoeler. — Uubal Homes, oe Sketches o7 Houses suiteij to Akeeicajt 

Country Life; with original Plans, Dfagos,e-.c., by Gibtabb WKULBa. Be- 
Tised JGditioD. Bio. cloth, pp, i. and 300. New York. 10*. 

WhildiU. MEKOSANOim OB TBE StEENGTH OF MaTEBIALB CSEC IS 

Boginrering Coostmoiion. Compiled and Edited by J- K. Whiuiih, Civil 

Engineer. Second Edition. 8to. clotb, pp. t>-2, and folding plates^ New York. lOn. 

White. — Gakdemiko fob tub South; or. How to Grow Vegetables 
and Pmita. By the late William N. White, of AUiens, Geo^ia. Witb 
additions by Hr. J. Van Bukbn, and Dr. Jambb Cahak. B«>iard and newlj 
stereotyped. Illustrated. Crown Sto. doth, pp. **4. New York. lOs. 

White. — K t.fmhn th of Theobetical and DEscEiFrrTE AerEouoKr. 

For Colleges and Academies. ByO.J.WHiTiS. ISmo. cloth, pp. 272. Phila- 
delphia. lOi. 

White. — CBiHECBT CuiTUBE. By Joseph J. "White, a Practical Grower. 

12mo, cloth, pp. 126. New York. fii. 

WiUisnuoiL — PsAcncAL Tables m MBiEoBoLoeT and Hipsohetbt; 

being an Appendix to the Paper on the Use of the Barometer on Surreys and 
RecoDnaisaanees. By R. S. Williaiibon. (Snp[dement to No. IS, Pn>- 
resnousl Papen V. S. Engineers.) 4ta, doth, pp. 1£S. New York, ISCB. 
12s. ej. 
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^miiiauon. — ^Pbofessiokal Papebs or thb CoEn u>r Evemna, 

United Sutei Army. No. Mi, On the vw of tbe Beiometer on Snrreji ud 
Reoonoaisfanoes. Part I. Meteorology in its connection with fl}fpioiDeti7, 
Part II. Barometric Hypiometry. i^nbrnitted to the Chief of Engiieen. 
United Statee Army. By R. S. Williamiov, M^or Corps of Bngiieen, 
Brevet Lieatenant-Colonei, United States Army. 4to. doth, pp. 1^ Ke« 
York. £3 \Z4. 6d. 

WillBon and Bobb. — A Maitual fob Explorers ; containing Practic&I 

Instructions in searching for and testibg the valiie of Metsllic Oro, «itk 
special reference to Canada. Bj JaIieb L. Willsom ard Chaales £ou. 
Mining Engineers. Svo.pp. 80. Montreal. 4«. 

Wood. — Tbr Akerican JioTANisT AKD Florist. With Lessoiis in tb« 
Structure, Life, and Growth of Plants, and air Analytical Flora. By A. Woob. 
limo. cloth, pp. 600. New York. 12«. 6d, 

Woodbury. — SrsTAiioNa Walls : (Geometrical Constractions to deter- 
mine their thickncM under yarions oircumstanoes, derived chiefly from t wmvt 
of M. Poncelet With modifications and extensions by Capt D. P. Woodbcit, 
U.S. Corps uf Engineers. Second Edition. 8vo« pp. 237, x68, sod 10 foUiis 
Plates. Washington. Scsrce. 

Woodruff.— The Thottino Horsb op America : how to Train and 
Drif e him. With Reminiscences of the Trotting Turf. By Hieam Wooofiorr. 
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